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T4. SSeec of Light Scatter-ag upon tit Apparent R^ear- 
Indez of Dispersed Polymers.' M. NaSaCaKI .«*> V httW, 
Weync Unittrtily.— Precise determinations of particle size and 
molecular weijht of polymer spheres by means of ue Mie 
theorv requires that the refractive incer.of the iigac scattering 
material is accurately known. An experimental determination 
of the refractive ir.de.-., usin 5 any of the e*isc:r. 3 mixture 
rules proved inadequate unless the results obtained are 
extrapolated to rero-particle size.' At all finite part.de s.tts. 
the refractive index obtained is only, an apparent quantity 
due to complications arising from both forward and backward 
scattering. Following recent work by Zimm and Dandl.ker ' 
concerned with the effect of forward scattering upon the 
Rayteigh ratio, the theoretical variation of tne 
refrac-Ive index was established as a function of tne theoretical 
forward scattering as derived from the M.e *««£J£" 
. computations were carried out for a series of relative refrac.ve. 
indices up to 1.30 and for a values up to 3.0. covering herewith 
he entire subaucrcscopic range. The theoretical 
fit very satisfactorily the experimental data referred to abov e. 

TS Influence of Dflnent and of Copolymer Composition on 
the Glass Tetaoeratare of a Polymer System. T. G. Fox 
Rohm & Hcas Compony.-A relationship for the dependence of 
"the glass temperature on composition for. a copolymer or a 
plasriczed polymer may be derived from simple assumptions. 
In the limiting form it becomes 



T.' 



, r,(i)"'T/2): 



For a plashed polymer T.O) and r,(2) represent the glass, 
temperatures of the pure polymer and pure mluent, and w, 
and «, are their respective weight fractions m the 
For a copolymer. », and », refer to the weight fraction of the 
Two comTnomers. whereas r.(l) and T,(2) refer to the g.as 
temperatures of the two correspond.ng homopolymers. This 
^ua'tTon may be expected to apply • to system, wmcn are 
compatible and not too strongly polar. Dam on copolymers 
and on polymer^uent systems illustrate that this is subs.-n- 
tially true. 



, J6. Glass Temperatures of Paly- (Chlorotnfluoroe thylene) f 
Polr-CVuiyUdcae Fluoride), and their Copolymers. L 

& :M. Martin, and F. J*.. 
Bureau of Standards. -The ' glass temperatures^ of pol>- 
fchlorotrifiuorcchyieac). poly- (vinyl id ene «^]; 
of their copolymers of varying composition were d ^^ d 
using volume dilatometers and an automatic ecord.ns 
j«terf«««.ttr. The glass temperature, for che ^ fo. 
polymers were found to be in the range +.0 » £ C or 
Lly-CchlorocHfluoroechylene) and -2^ to -30 C for jwl> 
(vinylidene fluoride). A quenched sheet ot PoWcWoro 
Loroe'hylehe) originally formed by compression mo\dmg 
- a 1% i-Lse in thickness on initia heatm S above 

M-Cbuc chisphenomenondid noc manifest itself on subsequent 
cooling and heating cycles. The glass ^^ W ^,^± 
copolymers ranged between the values oi tne cwo ^omopoly 
■ SrV However' i* order for che simple 

-»,/r ( ,Wr fl to be. obeyed, where «, and ^ are trie 
weight fractions -of the two components and Tj, and £ 
che glass temperatures of the respective homopolymers. tne 



required glass temperature for poly-(vinylidene fluoride) 
would be about 15' lower than observed. The effect cf cryscal- 
Ibatior. cn the giiss temperature of a copolymer will also 
be discussed. 

• SuooortcJ in ©art b>" Qu-r: cfracjtsr Zcuzzrzh and D«v c {aorr.cr.t 
Command. Rubber Branch. 

J7. Dilatoraetric Measurements on Gels ot Cellulose 
Trfautyrate and Cellulose Nitrate. M. N. V:ianc>cj£N a>t> 
J oh* D. Ferry, University of Wisconsin. — me thermal 
expansion of gels of cellulose trfoutyrate in dimethyl phthalate 
and cellulose' nitrate in diethyl phchalate has been studied 
over a temperature range from l5o*K to room temperature, 
using Pyres dilatometers with. long capillary tubes and 2,3- 
dimethyl pentane as a confining liquid. Values of the glass 
transition temperatures (7\) and. of the thermal expansion 
coerncents above and below T, have been determined. For 
cellulose tributyrate gels. T, decreases with decreasing polymer 
concentration. Below 20% polymer, measurements became 
impossible, because of partial freezing out of . solvent. For 
cellulose nitrate, over a concentration range from 37% to 12%, 
7", goes through a minimum ' - with- decreasing polymer 
concentration. 

J3. Eydrodynaxaic and Thermal Behavior of a Plastic 
Col umn S. Broersma, Northwestern University.— -The low 
value of Reynold's number and the .low heat conductivity 
rkakc it necessary. to analyze the flow of hoc piascc on the ^ 
basis of a layer system. Thus a roll rescng on two calenders, 
one of which is at rest, can be divided into a center core, an 
outside laver penetrating the nip and a thin coating sheared 
off by the web. The observed flow pattern cf the longlivrd 
core can be understood on the basis of Newtonian hydro- 
dynamics. Taking into account an exponential temperature 
decadence of. the viscosity, instabilities in the temperature 
are theoretically predicted. The time constant is of the order oc 
an hour. Most of the heat development and force action takes 
place in the outside layer reaching deep into the nip. Tne fact 
that the bare rolls do not allow plastic to pass indicates that 
the increase in shear stress with depth cannot be matched by 
outside forces- so that sliding does occur.. The relationship 
observed between the force keeping the rolls together and toe • 
thickness of the Rim passing wich the web can be explained 
with a viscosity varying as (r./r)- exp -;>/;><.. In the case of 
polyethylene. r.-O.S atmos, r.-l, p. -SO acmes apply. 
Irregularities in the plastic coating affecting a technical 
process, can be related to the existence of layers of different 
temperature. . 



J9. Siaesaatosraohic Study of Teasue Fracture La Pollers. 
\ M. Bue'ore and A. V. White, C^rd EUeiric Rtseirc* 
'Laboratory.— High-speed motion pictures w C re ta>:en of silicone 
rubber, irradiated polyethylene, Flesiglas II, and aluminum 
foil while they were being broken. Fractures started internally 
in some of the silicone samples but at the edges oc all ot tne 
others. The rates of crack growth and the rates d retraction 
of the ends of the rubber samples were measured, l ne ve.ooces 
with which the cracks grew were compared with the results 
of the theories of Poncelet and YorTe. Their predion, t.^, 
che velocities should be about one-half chose ot trans%erse 
waves in the media, was found to represent tr.e cata^ icr 
materials with moduli differing by rive decades. Alter iractu.e, 
che ends of the rubber samples contracted with vetco ties 
approximately equal to the velocities of longitudinal waves tn 
these samples. 



7>u$2. Rm. 
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Classification and Nomenclature 

Table of Glass Transition Temperatures of Polymers 
1. 



2. 



. 111-143 
111-143 

. Ill -143 
III -144 



Main-chain Acyclic Carbon Polymers 

1 . 1 Poly(dienes) 

1. 2 Poly(alkenes) : 

1. 3 Poly(acrylics) and poly(metha cry lies) 

1.3.1 Polytacrylic acid) and polyCacrylic 

acid esters) 

Poly(acrylamides) - • ' 

Poly(methacryIic acid) and poly(meth- 

acrylic acid esters) 

Poly(methacrylamides) 

Other cy- and £3 -substituted poly- 
(acxylics) and poly(methacrylics) .111-148 

1. 4 Polyvinyl ethers) and poly(vinyl thioethers) . . IU-14* 

1. 5 Polyvinyl alcohol) and poly(vinyl ketones) . III-150 

1 . 6 Polyvinyl halides) and polyvinyl nitrites) !" T "? 

1/7 Poly(vinyl esters) 

1. 8 Polystyrenes) 

1.9 Others 



1.3.2 
1.3.3 



1.3.4 
1.3.5 



111-144 
111-146 



111-147 
111-148 



III-1S1 
IU-152 
111-154 



Main -chain Carbocyclic Polymers . 

2. 1 Polypheny lenes) 

2. 2 Others - 



Main-chain Acyclic Heteroatom Polymers. 
3. i Ma in -chain -C-O-C -polymers. . . 



3.1.1 
3.1.2 

3.1.3 
3.1.4 
3.1.5 



. 111-155 
IU-155 
111-156 . 

. m-156 
in-156 
IH-156 
in-158 
111-159 
.111-163 
.111-163 



3. 2 



3. 3 



Poly(oxides) 

Poly( carbonates) 

Poly(esters) 

Poly(anhydrides) 

Poly(urethanes) 

Main -chain O-heteroatom polymers 

3.2.1 Poly(sulfonates) 

3.2.2 Nitroso -polymers 

3.2.3 Poly(siloxanes) 

Main-chain -C-(S) n -C- and -C-S-N-polymers "I-U6 

3.3.1 Poly(sul fides) - 

3.3.2 PolyOhioesters) 

3.3.3 Poly(sulfones) and Poly(sulfonamides) UI-*« 



111-164 
Ul-164 
IU-165 
III-165 



111-166 
111-166 



3. 4 



3. 5 

3. 6 

Main 

4. 1 
4. 2 
4. 3 
4. 4 
4. 5 
4. 6 
4. 7 
4. 3 
4. 9 



Main-chain -C -N -C -polymers . 
3. 4. 1 Poly(amides) 

3.4.2 Poly(imines) 

3.4.3 Poly(ureas). ....... 



Potyf phosphazenes) 

Poly(silanes) and poly(silazanes) . 



•chain Heterocyclic Polymers 

Poly(furan tetracarboxylic acid diimides) 

Poly(benzoxazoles) 

Poly(oxadiazoles) 



111-143 

III-167 
111-167 
111-171 
111-171 

. 111-172 

111-172 

IU-172 
.111-172 
. 111-173 
.111-173 



Poly(benzothiazinophenothiazines) . - M-173 

Poly(benzothiazoles) 111-173 

PolyCpyrazinoquinoxaltnes) 111-173 

Poly(pyromellitimides) • • ♦ 111-173 

111-174 

...... III-175 



4.10 
4. 11 
4.12 
4.13 
4.14 
4.15 
' 4.16 
4.17 
4.13 
4.19 
4.20 
4.2T 
4.22 
4.23 
4.24 
4.25 
4.2G 
4.27 
4.23 



Poly(qu in ox alines) 

Polyfbenzimidazoles) - • ■ * 

Poly(oxindoles) 

Polytoxoisoindolines) 

Poly(dioxoisoindo lines) 

Poly(triazines) 

Polyfpyridazines) 

Pol>tpiperazines) 

Poly(pyridines) 

Poly(piperidines) 

Polyftriazoles) 

Poly(pyrazoles) m .nn 

Pol>t pyrrolidines) 

Poly(carboranes) 

Poly( fluoresceins) 

Polyfoxabicyclononanes) 

Polyfdibenzofurans). . 

Poly(phthalides) m-m 

Pol y (3CClalS) .'.111-179 

Poly(anhydrides) * m-179 

Carbohydrates 



.111-179 



Ul-176 
111-176 
111-176 
. 111-177 
, IU-177 
III-177 
III-178 
111-178 
. UI-178 
IiI-178 



ni-178 
IU-178 
III-178 
III-17S 
III-178 
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CLASS TRANSITION TEMPERATURES OF POLYMERS 



A. DEFINITIONS OF THE GLASS TEMPERATURE (T g ) 

A wide range of polymer transition temperatures arc reported in the literature. They appear under a variety of names, e.g.. T g (sometimes ai glass -to -rubber 
transition temperature, or just glass temperature), dynamic T mechanical T glass -to-glass transition temperature (T ). low temperature TT. first-order 
TT. second -order TT. brittle temperature (T^. melting point fT m ). polymer mell temperature (PMT), softening point now temperature (T f ) . freezing 

temperature, stiffness temperature, temperature of 10ft tensile retraction, heat deflection and distortion temperatures (HOT), and or. 0, y etc. relaxations and 
dispersion temperatures. Unfortunately, some of these terms mean different things to different people. Thus one SP may lie very close to T and another to T m 
while T b may be a T gg in one case yet analogous to T g in another. All of these TT appear in the literature so on account of the meanings of the amorphous phase 
transitions and of factors governing them is relevant here. 

Many properties are affected at the T so definitions in terms of the property changes are numerous; the principal definitions are usually expressed in thermodynamic 
terms or in terms of physical property changes. 

The T of a polymer is a characteristic of the amorphous (non- crystal line) region: this region possesses the amorphous X -ray diffraction pattern of a liquid above 
and below T (44). At the T . a discontinuity occurs in the temperature (and pressure) derivatives of the energy, heat content, entropy, and volume, but these 
quantities arf continuous functions of temperature (46): for this reason T g has been referred to as a second -order transition though it only has some of the charac- 
teristics of such a transition. There is an abrupt increase in the coefficient of expansion and specific heat, but no absorption of latent heat, when a polymer is 
heated through the T g region. 

In terms of physical property changes, the T g is often taken as the mid -point of the temperature interval over which the discontinuity takes place, but this is not 
necessarily so as some authors adopt other conventions. 

The T is interpreted in terms of molecular behaviour as the temperature above which the polymer has acquired sufficient thermal energy for isomeric rotational 
motion, or for significant torsional oscillation to occur about most of the bonds in the main chain which are capable of such motion in the undegraded molecule. 
This definition, in referring to "most" of the bonds instead of "all" of the bonds in the main chain places so-called liquid-liquid transitions, of the type which oc- 
cur in polystyrene (47) at 160°C. above T . Constraints to motion can arise from the barrier to rotation which in turn is raised by increasing the magnitude of 
cohesive forces, including hydrogen bonding, or from steric interactions. Below T g . segmental motion takes place relatively infrequently and the majority of tn- 
chain groups have fixed conformations. The T is usually unambiguous because considerable cooperation between neighbouring segments is required to effect 
rotational motion about a long sequence of in-Aain bonds, the situation being analogous to the interaction of a set of engaging cog-wheels. 
Unfortunately, these definitions, while serving to locate transitions, do not provide adequate criteria for T g . For example, on a rising temperature scale. T g 
could be the lowest or the highest amorphous transition, or the one which accompanied the biggest change in properties. It could further be specified that the 
transition should be of the glass to liquid type. None of these definitions find general acceptance and therefore when multiple transitions occur, but no clear T g 
emerges, it is best to report all of the significant amorphous transitions. 

The molecular mechanism of amorphous transitions (T gg below T involves rotational motion but to a greatly limited degree. Short-range co-operative motions 
can occur along the main -chains of polymers, but the commonest form of motion is that involving side -group rotational isomerism. 

The terms Or. 0. or Y . <=tc are often used to discriminate between multiple relaxations in polymers. The transition occurring at the highest temperature is usual- 
ly denoted as or. the next 0 and so on. Frequently, therefore. or -relaxations are T m . 0 -relaxations are T g , and Y -relaxations are T gg . With increasing usu age 
of 0 for T g a T g may be referred to as a 0-relaxation even though a higher transition is not reported. T g is. moreover, associated with the or -relaxation in 
some works. 

Other terms for uransitions. notably SP . PMT . T f and HDT could be T g or T m . freezing temperatures and stiffness temperatures are usually in the vicinity of 
T . Further test results are usually required to define these transitions in terms of their relevance to the amorphous or crystalline regions but in the absence of more 
specific information some such data is included in the tables which follow with a clear indication of its origin in such measurements. 



DATA ASSESSMENT AND FACTORS AFFECTING T 

8 



Though the factors which govern T have been known for some years, there is still a wide spread in reported data on particular polymers. The distinction between 
polymers containing diluents, and/or having ah unknown molecular weight distribution, and well -characterised polymers, with persistent (or limiting) properties 
(see section (6)) is too infrequently drawn. Polymer T I are frequently sensitive to parameters which are varied, so the provision of reliable data requires an analy- 
sis of the published values in terms of all the factors which affect T g . The main factors are now outlined so that reliability -nay be judged independently: more 
detailed treatments are published in reviews (6. 43. 40). 



Most polymer structures would be difficult to prove in detail and thus they are idealised and presumed from the characteristics of the reactants rather than 
proved by chemical and structural analysis. Structural uncertainties can arise both from the multiplicity of chemical reactions which may occur during 
polymerization processes, especially those taken to high conversions, and from the structure of the reactants themselves. For example, if a polymer pos- 
sesses an asymmetric in-chain tetravalent atom, then the structure may be stereoregular to some degree in one or ...ore of a variety of possible forms. 
Alternatively, a polymer containing a residual double bond in the repeating unit could be in a cis. or trans, conformation. Polymers of 1.3-dienes can 
have various combinations of cis. trans. 1.2- or 1 . 4-,tructures. Variations in these structural features can have a large effect on T g data. Despite these 
uncertainties, the data are often useful if they can be regarded as reliably pertaining to a polymer with reproducible properties and so data are reported 
here on many polymers of uncertain structure. 



(2) Crystal! tnity 

The T of a semicrystalline polymer i, a characteristic of the amorphous region and this has led some worker, to suggest that the presence of crystalllnity 
does nit appreciably affect T c . However, it seem, possible that the steric constraint imposed by crystalline region, on neighbouring, otherwise -mobile 
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s in volume, heat content etc. occur over long ume penuas. in »ic u^ clc »- w. *u..^-,-.«. 6 , , , r 

nity of T c but corrections for rate may be applied (55-57). To put T values on a comparable basis it is clear that many published T g s need correcting 
ate. In this study, where it is expected that rate effects might have caused a shift in T g value, the heating rate is given specifically or as that rate to 



polymer segments might result in an increase in T,. It is found that with increasing crystallinity polymer T . may be little affected (50). may increase (51. 
52) (at least for isothermal crystallisation (53)) or may decrease (51. 54). Wherever possible therefore the effect of variations in the degree of crystallinity 
on T should be measured and reported. T. values selected in this work are the highest quoted on the sample with the lowest degree of crystallinlty. other 

8 ® 
factors being equal. 

Dynamic Measurements and Rate Effects 

Rate effects are of three kinds. The Tint is associated with the rate of heat transfer to or from a sample, thesecond with the rate of attainment of equilibri- 
um at the temperature imposed, and the third with the rate of response to an applied electrical or mechanical stress. These effects are considered in turn. 
Fast heating or cooling rate* obviously may not permit the whole of a polymer sample to attain temperature equilibrium with its environment, particularly 
near and below the T. where relaxation processes are very slow. In practice, the best criteria for a suitable heat transfer rate is that halving, or doubling 
it has no significant effect on the results. Reliable results are obtained using a rising temperature scale of about 1 C/h and for many polymers the same 
results, within 2°C. can be obtained using heating rates of 3°C/h. True equilibrium results are very difficult to attain near T g and very slow, isothermal 
drifts in volume, heat content etc. occur over long Ume period*. In the interest! of time-saving, it is nearly always necessary to extrapolate results in the 
vicinit 
for rate. 

be associated with a particular method of measurement. 

Methods of determining T which involve high rates of application of electrical or mechanical stress often provide T values 20° or more above those 
dltlrmTned dilatometrLfty. Various approximations to correct for frequency effects are available (53-60). but the Correct form of extrapolation to low 
frequencies is open to question and is certainly structure -dependent. Dynamic measurements made at frequencies near 1 Hz- often correspond to dilatometnc 
measurements made at heating races of 3°C/h. In assessing T values, priority has been given to data obtained at the slowest heating rates and lowest fre- 
quencies but no corrections for rate variation have been applied. In the data tables which follow, however, the use of a dynamic method is recorded when 
its use is reported. 

Static Methods of Measurement 

Clearly no measurement can be conducted at zero rate but at least twenty relatively static, as opposed to dynamic, or high frequency, methods have been 
used in the determination of T_s. Many of these are variants of the same principle, for example, the 3 -ray transmission method (61) is based on the change 
in dimensions of the sample on heating rather than on a change in 0-ray transmission characteristics. Other techniques include dilatometry (10-12). dilate 
metry by differential pressure measurements (62). dilatometry under pressure (63. 64). buoyancy (13. 14). expansivity (15. 16). optical (65). x-ray diffrac- 
tion (66-68) refractometry (27. 29). (laser) (69). calorimetry and differential scanning calorimetry (DSC) (57. 70-72). differential thermal analysis (DT A) 
(73-75) resistivity (76.77). penetrometry (78. 79). T b measurements (1 3. 30-32), SP measurements (S3) . infrared spectrometry (34. 35). radtothermo- 
luminescence (36. 87). and o-positronium decay (33. 39). Recent methods claimed asrelevant for T g and/or TT measurement, include Rayleigh scat- 
tering (90) Landau-Placzek ratio (69. 91. 49). craze relaxation (37). chromatography (92. 93). current glow (94) and de polarisation current (95). Length/ - 
temperature measurement, (15) are less reproducible than volume methods, especially when, the polymer is orientated, or when internal stresses are present. 
T s from refractive index and dilatometnc measurements agree well. Mechanical techniques, such as penetrometer. T b etc. measurements can give high 
oMow results, but correlations with T , determined dilatometrically can be established (72. 83. 96) . In the following tables, when it is known that me- 
chanical techniques have been used for measuring T g data recorded the fact is noted against the data. 

A further disparity in published data, mentioned earlier arises from variations in the criteria used for selecting the T g when, as usually occurs, results are 
obtained in the form of a curve showing an inflection region. In dynamic mechanical loss and dielectric loss measurements T ? is often assumed to coincide 
with the peaks of graphs showing the variation of these parameters with temperature: this temperature usually coincide, with the mid-point of the region in 
a graph of modulus or dielectric^ constant against temperature where a significant fall in the magnitude of these quantities occurs. In the case of DSC and 
DTA data some authors prefer to take the inception of the inflection as T g (97). Frequently, the criteria adopted are not stated. 

Diluents 

Much of the divergence in published T data is caused by the use of impure samples. Common impurities are unpolymerised monomer, low molecular 
weiRht polymer solvents, and water. ^Great care should be taken to remove such impurities because their presence in small concentrations can lead to a 
shift (48 93-103) in T of over 40°C and sometimes the occurrence of "diluent transitions" for example "water peaks". A full description in the original 
publication of the precautions taken to exclude diluents in the preparation of samples i, necessary if the validity of published results is to be properly assessed. 
As these descriptions have usually been omitted there is some uncertainty attached to such reported data and they should strictly be regarded a, only pro- 
visional. ....... . . .. ... - . . - 

Molecular Weight 

The T. of a ..guUr homopolyme, generally Increa*. up to a limiting value, known a, the limiting o, per.Uten, T g value, with increa,e in "•«•»•« 
weight. 104. 105) but .he re»er,e may nolo fo, polymer, with partial, end-group, (106). o, where eryUUinity decree, with ,n«ea„ng molecular 
weight (107). For .ome polymer*. Ty are .aid to be independent ol molecular weight (108). 

Many data. e.peciaUy on condensation polymer,, relate to po.ymer, of rathe, row moieeuia, weigh, and it ,eem, UKe.y that higher ~ W * '*" 

tained were higher mo.ecular weigh, po.ymer, available. Many polymer, are no, properly charac,e,i,«d with re.pec. to mo.ecuia, weigh, and he on.y 
m.a,u,e of mo.ecula, weigh, i, a vi,co,i,y »a.ue which iue.f can be very dependent on ,o.v.„,/po.ymer interac.ion, and ,o ,ome """"'^"v J 
the ab,ence of bet.er c.i.eri. i, ha, been auum.d. o.her faCor, being equal, tha, the highe,. vi,co,i,.e, and ,he h.ghe,, mo.ecula, -e.gh, po.ymer, 
associated with the most reliabte data. 
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CLASS TRANSITION TEMPERATURE OF POLYMERS 



(7) Thermal History 

Ideally, polymer samples for Tg measurements should be amorphous, free from internal stress, and unoriented. T^ measurements should be made on samples 
which have been melted, rapidly quenched, and. if practicable, annealed for at least thirty minutes at some 20 C above the T , but below the crystallisa- 
tion temperature range. It Is important that the Tg should be shown to be reproducible after repeated annealing and that the period between measurements 
at all temperatures, including room temperature should be recorded. In certain polyamides. heat treatment can cause the disappearance of a TT but the TT 
can reappear after storage for several days at RT (75). 

(3) Pressure 

o 

Increasing pressure increases Tg at about 0.025 C per bar (43) and therefore the effect is negligible up to imposed pressures of about 40 bars. 

The foregoing remarks emphasize the need for considerable caution in the determination of Tg and show why many literature values should be regarded as 
the most reliable values available rather than fully authenticated; extensive experimentation is required ($) to fully satisfy the criteria for Tg. In this study, 
the T values quoted have been selected using the criteria outlined in the previous discussion but it should be noted that these values are not necessarily 
comparable. Consideration must be given to all factors which govern Tg and suitable corrections applied before data become comparable. Details of all 
the data relevant to such an assessment, and covering all TT data will be published in the fuller study mentioned earlier (43). The references cited here 
indicate alt the papers which have been considered in allocating Tg values but not all of the papers quote the value adopted. 

C. CLASSIFICATION AND NOMENCLATURE 

A vast amount of data has been published in over 10,000 papers which form the subject of a special study (43) of all TTs to be published separately. This present 
Section of the Polymer Handbook represents a preliminary survey only of the Tg field. 

The data in the tables which follow is restricted to undiluted linear homopolymers. This definition excludes nearly all polymers (44) and therefore requires qualifi- 
cation. The term "undiluted" here means that no extraneous materials of any kind have been added to the polymer and the term ' linear homopolymer* refers to a 
homopolymer prepared from difunctlonal reagents), which Is expected from its mode of synthesis to have a predominantly regular, not unintentionally branched, 
repeating unit (44). Such a polymer is essentially represented by its chemical structural formula and/or the polymer name. 

Polymers are subdivided into principle classes of increasing seniority substantially in accordance with the recommendations of the editors. Heterocyclics being most 
senior are found at the end of the table. All polymers are placed in the most senior class their structure commands and appear in only one class. Polymers con- 
taining heterocyclic rings in the main-chain are arranged in decreasing order of seniority of the most senior main -chain heterocyclic ring (109. 110). This results in 
the order represented in the table of contents. With the exception of the most common polymers with accepted trivial names, the polymers are named substantially 
according to the ACS recommendations for polymer nomenclature (110) in conjunction with IUPAC rules (109): less common polymers are cross-referenced from the 
trivial to the systematic name. Systematic names are not given for all the polymers in order to save space. Substitutive nomenclature is generally used for simple 
radicals, but for long combinations of radicals, replacement nomenclature has been used to provide a much shorter name (as for some fluoroacrylates with ether 
side chains). When sequences of radicals have repeated, the repeating sequence has been written once and prefixed "di". "tri" etc. as appropriate, for example 
di(oxyethytene) for the sequence -0-CH 2 -CH 2 -0-CH 2 -CH 2 -. Note that the diradical "di(oxyelhylene)" must be distinguished from the diradical "dioxyethylene" 
which has the structure -0-0-CH 2 -CH 2 -, and also the diradical "ethylenedioxy" which has the structure -0-CH 2 -CH 2 ^0- (IUPAC rule C205.2). The principle 
underlying the last-named diradical has not generally been extended to the naming of polymers in this section, i.e. diradicals of structure -X Y-X- are not named 
YdiX . with the exception of alkanedioyl diradicals, because of the difficulty of locating indexed polymer names in which the diradicals are not named from left to . 
right. Many polymers are derivatives of the diradical -propylene" -CH(CH 3 )-CH 2 - : the substituted diradical has been employed in naming polymers instead of 
"1-methylethylene" which could be preferred. 

Polymer names are tabulated in alphabetical order within each subsection, but 

I. multiplying prefixes and prefixes like sec-, tert-. including designated atoms and the numbers showing locations of substituents are ignored except 
as secondary and tertiary indicators of order thus "8rferrocenyl-3- methyl" comes before " 1. 2-dimethyl-l-butcnylene". 

-:. monosubstituents are placed before polysubstituents. thus "methyl" comes before "dimethyl", but "tetramethy!" is alphabetically placed before 
"trimethyl", 

o. the locations of substituents in otherwise identical polymers are taken as tertiary indicators of order : the numbers are arranged in increasing order 
at the first point of difference. Thus, 2.3. S- comes before 2.4. 1-. 

The authors grate fully "acknowledge the assistance of Miss S. A.Walts. _ ...... . , 
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POLY(DIENES). POLY(ALKENES) 
TABLE OF GLASS TRANSITION TEMPERATURES OF POLYMERS 
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Polymer 



T g (K) 



Remarks 



References 



Main -chain Acyclic Carbon Polymers 

1 . 1 PoIy(dienes) 

Natural rubber 
Neoprene 
Poly(butadiene)s 
Polyfl -butenylene) cis 
trans 



see Poly(isoprene) cis 

see p 0 ly<l -chloro-1 -butenylene) 

see Poty(l -butenylene)s & poly(vinylethylene) 



Poly(l -butyl -1 -butenylene) 
Poly(l -tert-butyl-1 -butenylene) 
Poly(2-chloro-l . 3 -butadiene) 

see 

Poly(l -chloro-1 -butenylene) cis 
trans 

Poly (2 -chloro-1 . 4, 4-trifluoro-l -butenylene) 
Poly(l -decyl-1 -butenylene) 
. Poly(l -ethyl -1 -butenylene) 
Poly(l . 4, 4-trifluoro-l -butenylene) 
Poly(octa fluoro -4 -methyl -1 -butenylene) 
Poly(l -heptyl-l -butenylene) 
Poly(isoprcne) cis 

trans 

■ Poly(l -isopropyl-1 -butenylene) 
Poly(4-methoxy-l -butenylene) 
Poly(4 -methoxycarbony I -3 -methyl -1 -butenylene) 
Poly(l . 2 -dimethyl -1 -butenylene) 
Poly(methyl sorbate) see 



Poly(l -chloro-1 -butenylene) 



171 
215 



192 
203 



253 
233 
256 
220 
197 
233 
270 
190 
200 



Poly(4 -methoxycarbony I -3 -methyl -1 - 
butenylene) 



Poiy(l-pentenylene) cis 
trans 

Poly(l -phenyl -1 -butenylene) 
Poly(l -propyl -1 -butenylene) 
Poly(vinylethylene) atactic 

syndiotactic 

Poly(alkenes) 

Poly(butene-l) 
Po ly ( bu ty le thy le ne) 
Poly(tert -butylethylene) 

Poly(cyclohexylethylene) atactic 

isotactic 
Poly(2 -cyclohexylethylethylene) 
Poly[(cyctohe.xy I methyl) ethylene) 
Poly(3 -cyclohexylpropylethylene) 

Poly(cyclopentylethylene) 

Polyt(cyclopentylmethyl)ethylene) 

Poly(decylethylene) 

Poly(dodecylethylene) 

Poly(ethylene) 



Poly(ethylethylene) 



223 
337 

393 • 

40C 

313 

348 

243 

343 
333 
237 
241 
148 



Wide spread in published 
data 

Dynamic method 



No experimental details 



Slightly crystalline 
DSC heating rate 



26.61.574-597 
530.533.585 -587.589 
594.595.598.599 

600 

30.348,601,602 



603 

1,24.604-611 
587 
1 

600.612 
587 
97 

80.601 
349.338.394.464,469. 
574.591,594.595.613- 
623 



215 




514,531.589.594.608. 






617.624 


221 




600.601. 612 


256 




591 


326 


Dynamic method 


625 


262 




576 


159 


Heating rate 16 K/min 


626 


183 


DTA heating rate 


594 


~ 233 


Low molecular weight 


. 584 


196 




600 


269 


Published values, range 


535.586.592.597 


245 


from 245 to 233 K 


627.628 



1.272.574.629 



Softening point, highly 
crystalline sample 



Dynamic method 
Mechanical method 
Mechanical method 
Softening point, comparative 
data reported 
Dynamic method 
Mechanical method 



Conflicting interpre- 
tations of data: branch 
point transition at 
252 K 



1.6. 



629.632. 
629.632. 
.16.23.61.80. 
223. 233. 261. 262, 
317.313.344.349, 
396.409,521-523, 
589.592.003.629, 
676 



■633 
631 

-639 
640 
634 
634 
631 

634 
634 
641 
641 
191. 
272. 
395, 
574. 
R41 - 
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Polymer 



T g (K) 



Remarks 



References 



1.2 Poly(aIkenes) (Cont'd.) 
Poly(cthylethylene) 



PoIy(l -ethyl-1 -methyltetramethylene) 
Poly(ethy 1-2 -propylene) 
Poly(heptyle thy lene) 
Poly(hexadecylethylene) 



Polyfliexy lethy lene) 

Poly(isobutylene) 
Poly(isobutylethylene) 



see Poly(l . 1 -dimethylethylene) 



Poly(isohexylethylene) 
Po Iy( Lso pe n ty le thy len e) 
Poly(isopropylethylene) atactic 
isotactic 



Poly(3. 3 -dimethylbuty lethy lene) 
Poly( methylene) 

Polyd , 1 - dimethylethylene) 

Poly(l -methyloctamethylene) 
Polyfl . 1 -dimethyltetramethylene) 
Poly(l . 1 -dimethyltrimethylene) 
Polyfl . 1 . 2-trimethyltrime thy lene) 
Poly(4-methylpentene-l) see 
Poly(4, 4-dimcthylpentene-l) 

see 

Poly(4.4-dimethylpentylethylene) 
Poly(neopentyle thy lene) 

Poly(nony lethy lene) 

Poly(octy lethy lene) 

Poly(penty lethy lene) 

Poly( propylene) atactic 
isotactic 
syndiotactic 



Poly(isobutylethylene) 
Poly(neopcntylethylene) 



(a) 
(b) 
(c) 



Po 1 y( pr opy le th y le ne) 



Poly( propyl -2 - propylene) 
Poly(tetradecylethytene) 



249 



~ 250 
263 
226 
328 



In range 208 to 
228 

302 

239 
259 
323 
367 



326 
155 

200 

215 
253 
263 
310 



332 

236 
232 
242 
- 260 
-265 
-265 



.'.233 



300 
246 



Wide spread in reported 
values 

DTA heating rate 
Dynamic method 
Dynamic method 
Dynamic method, stereo- 
regular sample: may be 
first -order transition 
Conflicting data 



1,61.67,273.349.395. 
397,574,629.632,641. 
645.646.677-680 

631 
682 
629 

629.641.683 



1,574,629,632 



Reported values range from 
297 -333 K 
Softening point 
Softening point 
Dynamic method 
Dilatometry; suggested 
transition crystal/ crystal 
type 

Softening point 



Heating rate 4-8K/min 
Dynamic method 
Dynamic method 



1.51.675 
. 684-692 
631 
631 

634,641.685.691.692. 

693 



631 

215.238.262.303, 

574,694 
1.23.24,58.61,216. 
223.695-704 

705 
706 
706-709 
682 



Softening point, crystal- 
line sample 

Softening point, crystal- 
line sample 



Dynamic method 
Conflicting data; most 
values reported range 

(a) 258 to 270 

(b) 238 to 260 

(c) 263 to 267 K 



Conflicting data 



Dynamic method 



631 
631 
632 

629.632.641 
629 

1.6. 15. 61. 80. 122, 191, 

223.261.272,273:282. 

318.326.394-397.469. 

574.615.629.632.641. 

645.646,659,666,668. 

675.677.678.684.710- 

726 

- --1, 272. 574. 595. 629. 
630,632,645.635, 
727 

682 

629.632.641 



1.3 Poly(acrylics) and Poly(mcthacxyllcs) 

1.3.1 Poly(acrylic acid) and Poly(acrylic a cid_ esters) 

Poly(acrylic acid) 

Poly(benzyl acrylate) 

Poly(4-biphenylyl acrylate) 

Poly(4 -butoxycarbony lphenyl acrylate) 

Polyfbutyl acrylate) 



379 
279 
-383 
286 
219 



Mechanical method 



720,311-813 
746 
819 
746 

1; 23, 634. 775. 
820-822 
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Poly m ci 

1.3.1 Polyfacrylic acid) and Polyfacrylic acid cstcn) (Conf d.) 

Poly(sec -butyl aery late) conventional 
syndiotactic 
isotactic 

Poly(tert -butyl aery late) 
Poly{2-tert -butyl phenyl acrylate) 
Poly<4-tert-butylphenyl acrylate) 
Poly< cesium acrylate) 

Poly[3-chloro-2,2-bis(chloromethyl)propyl acrylate] 
Poly(2-chlorophenyl acrylate) 
Poly(4 -chlorophenyl acrylate) 
Poly(2 , 4 -dichloro phenyl acrylate) 
Polyfpentachlorophenyl acrylate) 
Poly(4-cyanobenzyl acrylate) 
Poly(4-cyanobutyl acrylate) 
Poly(2-cyanoethyl acrylate) 
Po ly( cyan om ethyl acrylate) 
Poly(S-cyano-3-oxapentyl acrylate) 
Po ly( 4 -cyano phenyl acrylate) 
PolyC4-cyano-3-thiabutyl acrylate) 
Poly(6-cyano-3-thiahexyl acrylate) 
Poly(6rcyano-4-thiahexyl acrylate) 
Poly(3-cyano-7-thiaoctyl acrylate) 
Poly(5-cyano-3-thiapentyl acrylate) 
Poly(cyclohexyl acrylate) conventional 

syndiotactic 

isotactic 

Poly(dodecyl acrylate) 
Poly(2-ethoxycarbonylphenyl acrylate) 
Poly(3-ethoxycarbonylphenyl acrylate) 
Poly(4-ethoxycarbonylphenyl acrylate) 
Poly(2 -ethoxy ethyl acrylate) 
Poly(3-ethoxyprbpyl acrylate) 
Poly(ethyl acrylate) conventional 

syndiotactic 

isotactic 

Poly(2- ethyl butyl acrylate) 
Poly(2-ethylhexyl acrylate) 
Poly(ferrocenylethyl acrylate) 
PolyCrerrocenylmethyl acrylate) 
Poly(lH. lH-heptafluorobutyl acrylate) 
Poly(lH. lH.3H-hexafluorobutyl acrylate) 
Poly(2.2 t 2-tiinuoroethyl acrylate) 

Poly[2,2-dinuoro-2-{2-heptanuorotetrahydrofuranyl)ethyl acrylate] 

Po lyCl H . 1 H -undeca fluorohexyl acrylate) 

Poly(fiuoromethyl acrylate) 

Poly(lH, 1H- pen tadecafluorooctyl acrylate) 

Poly(5.5,6.6.7.7.7-heptafluoro-3-oxaheptyl acrylate) 

Poly(lH, 1H -undeca fluoro -4 -oxaheptyl acrylate) 

Poly(lH. lH-nonafluoro-4-oxahexyl acrylate) 

Poly(7 . 7 . 3. 8 -tetrafluoro-3, 6-dioxaocty I acrylate) 

Poly(lH. lH-tridecafluoro-4-oxaoctyl acrylate) 

Poly(2.2,3,3.5.5 1 5-heptanuoro-4-oxapentyl acrylate) 

Poly(4,4.S,5-tetrafluoro-3-oxapentyl acrylate) 

Poly<5 ,5.5 -trinuoro-3 -oxapenty 1 acrylate) 

Poly(lH, 1H -non a flu or open ty I acrylate) 

Poly(lH. lH.SH-octanuoropentyl acrylate) 

Poly(hept a fluoro -2 -propyl acrylate) 

PolytlH.lH-pentafluoropropyl acrylate) 

Poly(heptyI acrylate) 

Poly(2-heptyl acrylate) 



rg(K) 



Remarks 



251 
253 
250 
380.316.346 



345 
344 
447 

319 
326 
331 
333 
420 
317 
233-233 
277 
296 
250 
363 
249 
215 
215 
214 
223 
292 
239 
235 
270 
303 
297 
310 
. 223 
213 
249 
249; 
24S 

223 
223 
430 
470-4S3 
243 
251 
263 
275 
234 
. 233 
256 
22 S 
205 
224 
233 
205 
213 
251 
235 
236 
233 
278-233 
247 
213 
235 



Conflicting data 



Extrapolated from DSC data on 
water plasticised samples 



No experimental details 

No experimental detaib 
No measurement details 



Brittle point 



Brittle point 

Brittle point 

No experimental details 

DSC heating rate 



Brittle temperature 



Estimated T g 
Crystalline 



No details on sample or measurement 

Brittle point 
Brittle point 



References 



823. 824 



746.824.825 
826 
826 
817 

746 
746 
826 
746 
746 
746 
827 
746.820 
820 
820 
746 
828 
828 
828 
828 
823 
824 



821 . 829 
746 
746 
746 
830 
830,831 
23,634,775 
820. 821. 824. 
832.833 

823 
821 
834 
835 

155,836.837 
836 
836 
330 
836 
833 
836 
830 
830 
830 
830 
830 
830,837 
830 
830 
836 
836 
839 
836 
821 
823 
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Polymer 


T g (K) 


Remarks 


References 


Polyfacrylic acid) and PoIy(acxylic acid esters) (Conf d.) 








Polyfhexadecyl acrylate) 


308 


Brittle point 


23.321,840. 841 


PolyChexyl acrylate) 


216 


Brittle point 


823 


Poly(isobomyl acrylate) conventional 


Jo / 




324 


syndiotactic 


360 






isotactic 


363 






Poly(isobutyl acrylate) 


249 


Brittle point 


823 


Poly(isopropyl acrylate) conventional 


267 - 27 0 




746. 823. 324 


syndiotactic 


271 -284 






isotactic 


262 






Poly<l ,2 : 3, 4-di-O-isopropylidene-ar-D -galactopyranos-6-O-yl acrylate) 


371 




11.342 


Poly( magnesium acrylate) 


673 


Estimated from copolymer data 


343 


Poly(3-methoxybutyl acrylate) 


217 




344 


Po ly( 2 - m ethoxy carbon y 1 phen y 1 a cr y la te) 


319 




746 


Poly(3 -me thoxy carbon ylphenyl acrylate) 


311 




746 


Poly(4-methoxycarbonylphenyl acrylate) 


340 




74G 


Poly(2-methoxyethyl acrylate) 


223 




330 


PoIy(4-m ethoxy phenyl acrylate) 


324 




826 


Poly(3 -m ethoxy propyl acrylate) 


193 




330 


Poly(methyl acrylate) conventional 


233 




lo, Li, JJ . 01 


head to tail 


273 




C*7C toa nnc Tin 

O/O, /<0, 775-777 


head to head 


304 




OOl Q*>A Oil nji 

321 . 324, 83i , 341 . 








345-848 


Poly(3,5-dimethyladamantyl acrylate) 


379 


DSC heating rate: data corrected 


349. S50 






• (sic) 




Poly(3-dimethylaminophenyl acrylate) 


320 




746 


Poly(2-methy lbutyl acrylate) 


241 


Brittle point 


323 


Poly(3-methylbutyl acrylate) 


223 


Brittle point 


. 323 


Poty(l, 3 -dimethy lbutyl acrylate) 


258 


Brittle point 


823 


Poly(2 -methyl -7 -ethyl -4 -undecyl acrylate) 


253 


Brittle point 


823 


Poly(2-methylpentyl acrylate) 


235 


Brittle point 


823 


PoIy(2-naphthyl acrylate) 


353 




826 


Poly(neopentyl acrylate) 


295 




746 


Poly(nonyl acrylate) 


215 


Brittle point 


821 


Poly(octyl acrylate) 


203 


Brittle point 


821.841 


Polyt,2-octyl acrylate) 


223 


Brittle point 


323 


Poly(3-pentyl acrylate) 


267 




746.323 


Poly( phen ethyl acrylate) 


270 




746 


Poly( phenyl acrylate) 


330 




746.326 


PolyCpotassium acrylate) 


467 


Extrapolated from data on water 


317 






plasticised samples 




Poly(propyl acrylate) 


236 


Brittle point 


23.592.332.836. 








851.852 


PoIy(sodium acrylate) 


503 


Estimated from copolymer data 


317.843 


Poly(tetradecyl acrylate) 


297 


Brittle point: probably 1st order 


23.821 






transition 




Poly(3-thiabutyl acrylate) 


213 




331 


Poly(4 -thiahexyl acrylate) - . - - - 


*■ 197 


....... - - • 


331 


Poly(S -thiahexyl acrylate) 


203 




331 


Poly(3-thiapentyl acrylate) 


202 




331 


Poly(4-thiapentyl acrylate) 


208 




831 


Poly(m-tolyl acrylate) 


298 




826 


Poly(o-tolyl acrylate) 


325 




826 


Poly(p-tolyl acrylate) 


316 




826 


Poly( aery lam ides) 








Poly(acrylamide) 


438 


No experimental details 


820 


Poly(N -butylacrylamide) 


319 


Mechanical method 


853 


Poly(N -sec -butylacrylamide) 


390 


No experimental details 


820 


Poly(N-tert-butylacrylamide) 


401 


No experimental details 


820 


Poly(N, N -dibutylacrylamide) 


333 


Softening point, amorphous 


854 



Poly(N-dodecylacrylamide) 198-320 Conflicting data. 193K more probable 320.353 

in "amorphous sample** 
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Polymer 

1.3.2 Poly(acrylamides) (Cont'd.) 

Poly(isodecylacrylamide) 
Poly(isohexy lacrylamide) 
Poly( isonony lacry lam ide) 
Poly(isoocty lacrylamide) 
Poly(N - isopropylacrylamide) 
Poly(N , N -di isopropylacrylamide) 
Poly(N. N -dime thy lacrylamide) 
Poly[N-(l -methytbutyl)acrylamide] 
Poly(N-methyl-N -phenylacrylamide) 

Poiy(morpholy lacrylamide) (Polyfmorpholinocarbonylethylene)] 
Poly(N -octadecylaaylamlde) 
Poly(N -octylacrylamide) 
Poly(piperidylacrylamide) 



T CK) 


Remarks 


References 


313 


No experimental details 


820 


344 


No experimental details 


820 


325 


No experimental details 


820 


339 


No experimental details 


820 


353.403 


Conflicting data 


820. 855 


~393 


Softening point, almost amorphous 


854 


362 




746 


330 


No experimental details 


820 


~ 453 


Softening point, amorphous 


854 


420 




9,856 


162 


Mechanical method 


853 


220 




853 


331 




9,856 



1.3.3 . Poly(methacrylic acid) and Polyfmethacrylic acid esters) 

Poly(adamantyl methacrylate) 
Poly(benzyl methacrylate) 
Poly(2-bromoethyl methacrylate) 
Poly(2 -N -tert -buty taminoethyl methacrylate) 



Poly (butyl methacrylate) 



Poly(sec-butyl methacrylate) 
Poly(tert-butyl methacrylate) 



atactic 



atactic 

syndiotactic 

isotactic 



Poly(2-chloroethyl methacrylate) 
Poly(2-cyanoethyl methacrylate) 
Poly(4 -cyanomethylphenyl methacrylate) 
Poly(4-cyanophenyl methacrylate) 
Poly(cyclohexyl methacrylate) atactic 

isotactic 

Polyfdecyl methacrylate) 
Poly(dodecyl methacrylate) 
Poty(dtethylaminoethyl methacrylate) 
Poly(2-ethythexyl methacrylate) 
Poly(elhyl methacrylate) atactic 



isotactic 

syndiotactic 
Poly(2-ethylsulfinylethyl methacrylate) 
Poly(ferrocenylethyl methacrylate) 
Poly(ferrocenylmethyl methacrylate) 

Poly(lH,lH-heptafluorobutyl methacrylate) syndiotactic 
Poly(lH.lH.7H-dodecafluoroheptyl methacrylate) 
Poly(l H , 1H, 9H -hexadeca nuorononyl methacrylate) 
Poly(lH . 1 H , 5H -octafluoropentyl methacrylate) 
Poly(l ,1.1 -trifluoro-2 -propyl methacrylate) 
Poly(hexadecyl methacrylate) 

Poly(hexyl methacrylate) 
Poly(2 -hydroxyethyl methacrylate) 
Poly(2 -hydroxypropyl methacrylate) 
Poly(isobornyl methacrylate) 
Poty(isobutyl methacrylate) random 

isotactic 

SOfr syndiotactic. 20ft isotactic 



414 
327 
325 
306 
293 



249 
.333 
391 
337 
230 
~ 365' 
364 
~ 401 
42S 
356 
324 
203 
2 OS 
w 289-297 
263 
33S 



235 

339 

293 

4S2 
458-46S 
~ 330 

236 

253 

309 

354 

288 

263 
328.359 
349 
383 
326 
231 
326 



DSC heating rate 



Range from ~2S6 to 
308K 



Maximum value 
Maximum value 

Likely to be slightly high 



Conflicting data 

Brittle point 

Data covers range 320- 

343K 



No experimental details 
DSC heating rate 



Mechanical method 
Mechanical method 
Mechanical method 
Vicat softening temperature 
Brittle point, sample probably 
crystalline - may be T m 

Conflicting data 



849 
746 
746 
746, 857 

22,69,272.695,720. 

775.822 824,847. 

858-862 

824 
746.863 
746.847,864 



262 
746,865 
746 
746 

263.353.320,824. 
847.362 
23.821.840.846 
1.821,358.866.367 
857 
821 

22.69.286.352.353. 
521.695.321.824. . 
857.853.360.862. 
863-374 

824 
847 
746 
834 
835 
875 
876 
876 
876 
863 
821 . 866 



695.846.858.877 
746.378-880 
846,878 
324 

746.321,824 
846,881 
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Polymer 



T g (K, 



Remarks 



References 



1.3.3 



Poltfmethaoylic ^ (Conl ' d> 



Poly(isopropyl methacryUte) 



atactic 
isotactic 
syndiotactic 

Poly(1.2 :3. 4-di-O-Uopropylidene-ff-D-gaUctopyranos -6 -O-yl methacryUte) 
Poly(2.3-0-isopropylidene-DL-glyceritol-l-0-yl methacryUte) 
Poly(magnesium methacryUte) 
PoIyCmethacrylic acid) 

PolyCmethacrylic anhydride) see Section 4.27 
Poly(4 -methoxycarbonylphcnyl methacryUte) 
Poly<3.5-dimethyUdamantyl methacryUte) 
Poly(dimethylaminoethyl methacryUte) 
Poly(3 . 3 -dimethylbutyl methacryUte) 
Poly(3. 3 -dimethyl -2 -butyl methacryUte) 
Poly(3. 5. 5-trimethylhcxyl methacryUte) 
Poly(methyl methacryUte) atactic 



isotactic 

syndiotactic 

Isotactic . 
syndiotactic 



Poly(trimethyIsilyl methacryUte) 

Poly[(2-nitratoethyl) methacryUte] 
Poly(octadecyl methacrylate) 
Poly(octyl methacryUte) 



Poly(3-oxabutyl methacrylate) 
Poly(3 -oxa-5-hydroxypentyl methacrylate) 
Poly(pentyl methacrylate) 
Poly(phenethyl methacrylate) 
Polypheny I methacryUte) 



Poly(propyl methacryUte) 



Poly(sodium methacrylate) 
Poly(tetradecyl methacrylate) 



354 
300 
358 
399 
335 
-763 
501 



379 
469 
292 
~313 
~ 331 
274 
378 



311 

373 

341 
400 

323 
173 
203,253 

2S9 
278-230 
263 
299 
333 

303 



~5S3 
201 -264 



Heating rate 20K/min 
Extrapolated value 
Extrapolated data from plasticised 
samples 



746.824,862 



11.842 
842 
843 
882 



Temperature reported as "corrected 

Vicat softening point 332K 
Vicat softening point 396K 



Heating rate 15K/min, 
weak T g for syndiotactic 
polymer 



Conflicting data 

Mechanical method 
Brittle point 



Conflicting data. 303- 
345K reported 

Extrapolated value 
Conflicting data 



746 
849.850 
746 
863 
863 
867 

1.17.22.25-27.69.78. 

79.81.190.201.263. 

286.287.317.318.352- 

354.400.614.684.698, 

720,775.777 -779,789. 

804.821,324.846.858. 

860.862.880,883-895 
6.122.720,324,847.884. 
886,890.895-901 

122,720.824.847.890. 

895.896. 898. 900; 901 
902 



903 
1,720,904 
23.695,821.840. 
846.358 

346.857 
880 
821 
746 

353.746.320.847. 

863.875 
22.262.272.821,847. 
857, 853. 860. SG2. 
877,873.880 

843 

23.821,340.866 



1.3.4 Poly(meth aery lam ides) 

Poly(4 -butoxycarbonylphenylmethacrylamide) 
Poly(N -tert-butylmethacrylamide) 
Po ly(4 - carboxyphenylm etna cry Umide) 
Poly(4 -ethoxycarbonylphenylmeth aery Umide) 
Poly(4-methoxycarbonytphenylmethacry Umide) 

1.3.5 Other*- and ^-substitut_ed Po]y(a_c^ 

Poly(butyl butoxycarbonylmethacrylate) 
Poly(butyl chloroa cry late) 
Poly(sec -butyl chloroacrylate) 
Poly(butyl cyanoacrylate) 

Poly(dibutyl itaconate) see Poly(butyl butoxycarbonylmethacrylate) 

Poly(cyclohexyl chloroacrylate) 



401 
433 
473 
441 
453 



298 
330 
347 
358 

387 



Softening point 
No experimental details 
Softening point 
Softening point 
Softening point 



Vicat softening point 
Vicat softening point 



Vicat softening point 



905 
320 
90S 
905 
905 



906 
863 
863 
907 

3C3 



POLYVINYL ETHERS) 



DI-149 



Polymer _ 

1.3.5 Other a- and {3-substituted PpW^"??™ (C ° nt ' d J 
Polyfethyl chloroacrylate) 

100ft isotactic 
100ft syndiotactic 

Poly(ethyl ethoxycarbonylmethacrylate) 
Polyfethyl ethacrylate) 
Poly(ethyl fluoromethacrylate) 
Polyfhexyl hex yloxy carbon ylmetha cry late) 
Poly(losbutyl chloroacrylate) 
Polyfiso propyl chloroacrylate) 
Poly(methyl chloroacrylate) 
Poly(methyl £ -chloroacrylate) 
Polytmethyl fluoroacrylate) 
Poly(methyl fluoromethacrylate) 
Poly<methyl phenylacrylate) 



1.4 



atactic 
isotactic 



Poly(propyl chloroacrylate) 



Poly(vinyl ethers) and Polyvinyl thioethers) 

Poly(butoxy ethylene) 
Poly(sec -butoxye thy lene) 
Po ly( ter t -bu toxye thy len e) 
Po ly(bu ty 1th ioe thy lene) 
Poly(butyl vinyl ether) 
Poly(cyclohexyloxyethylenc) 
Poly(decyloxyethylene) 



see Poly(butoxyethylene) 



Poly(ethoxyethylene) 

Poly((2 -e thy Ihexyloxy) ethylene] 

Polyfethylthioethylene) 

Poly(dodecafluorobutoxyethylene) 

Poly(2. 2. 2-trifluoroethoxytrifluoroethylene) 
PolyC 1 , 1 -bis(trifluoromethoxy)difluoroe thy lene] 
Poly(l . 1 -difluoro-2-trinuoromethoxyethylene) 
PolyU , 2-difluoro-l -triauoromethoxyethylene) 
Poly(hex a fluorome thoxye thy lene) 
PolyCheptafluoro-2-propoxy)ethylene] 
Potyfhexyloxyethylene) 
Pol y( isobu tox yethy lene) 





Remarks 


References 


366 


Vicat softening point 1 


□T> OC1 AAO rt Art 

932, So3, 908 , 909 


303 


Calculated for infinite Mn; 






heating rate 20K/min 




404 


Calculated for infinite Mn: 






heating rate 20K/min 




325 


Intrinsic viscosity only 0.24 dl/g 


906 


300 




746 


316 




910 


269 


Intrinsic viscosity only 0.24 dl/g 


906 


363 




832.911 


363 


Vicat softening point 


832.863 


413 


Vicat softening point 


863 


416 


No measurement details 


820 


404 


No details on samples or measurement 820. 912 


35*7 


No experimental details 


820.910 


391 




913 


397 






344 


Vicat softening point 


832.863 


218 


1.332.866.914-918 


253 




866.914 


361 




1.918 


253 




866 


354 


Softening point 


918 


. 183.211 


Conflicting data, independent 


866.914.916.917 




DSC data supports higher value 




230 


1.223.521,573.832. 




866.914-920 


207 




866.915 


266 


Viscosity only 0.2 dl/g 


866 


263-273 


T g estimated from copolymer 


457 




data 




308 


DTA heating rate 


457.921 


213 


Poorly defined DTA endotherms 


457 


263-273 


Estimated from copolymer data 


457 


263-273 


Estimated from copolymer data 


457 


268 


DTA heating rate 


457 


-328-338 




839 


199 




866.914-918 


254 


1.223.573.832.866. 



PolyCisopropenyl methyl etheO 

see 


Poly(2 -methoxypropy lene) 


270 
242 


Poly(isopropoxyethylenc) 
Poly(methoxyethylene) 




Poly(2 - me thoxy propylene) 

Poly(2 . 2 -dimethy Ibutoxyethylene) 

Poly(methylthioethylene) 

Poly(neopentyloxye thy lene) 

Poly(octyloxyethylene) 

Poly(pentytoxyethylene) 

Poly(propoxyethylene) 

Polyvinyl methyl ether) see 


Poly(methoxyethylene) 


340 
232 
272 
~424 
194 
207 
224 



914.916-918.920, 
922 



Mechanical method 
Softening point 



832.866.914,913 
1.223,805.866. 
914-918, 920 
866 
913 
86G 
918 

866.914-917 
866.915 
832.915 



Hl-150 



CLASS TRANSITION TEMPERATURE OF POLYMERS 



Polymer 



T g (K, 



References 



1.5 Polyvinyl alcohol) and PoIy(vinyl ketones) 

Poly(l -acetyl -1 -fluoroe thy lene) 

Polyfbenzoy lethy lene) 

Poly(4 -bromo-3 -methoxybenzoylelhylene) 

Poly(4 -tert-butylbenzoylethylene) 

Poly(4-chlorobenzoy lethy lene) 

Poly( 4 -e thy Ibenzoy lethy lene) 

Poly<4 -isopropy Iben zoylethy lene) 

Poly(4-methoxybenzoylethylene) 

Poly(3, 4 -dime thy Ibenzoy lethy lene) 

Poly(phenyl vinyl ketone) see Poly(benzoylethylene) 

PoIy<4 -propy lben zoylethy lene) 

Poly(p-toluoylethylene) 

Poly(viny! alcohol) [ Poly (hydroxye thy lene)] 



415 
314.341 

317 

377 
310,362 

325 

336 

319 

315 

317 
344 
358 



Conflicting data 
Mechanical method 

Conflicting data. 



Mechanical method 
Mechanical method 



Dynamic method 



923 
924,925 
924 
925 
024.925 
924.925 
925 
924 
. 924 

925 
924.925 
1.191.202.216.230. 
261.573.926.927 



1.6 Polyvinyl halides) and Polyvinyl nitrites) 

Poly(l -acetoxy-1 -cyan ©ethylene) 
Poly(acry loni tri le) ( poly( cy anoe thy lene) 1 



Poly(l . 1 -dichloroethylene) 
Po ly( ch lor o tr i fluor oe thy len e) 



Poly(l . 1 -dichloro-2-fluoroethylene) 
Poly(l . 2-dichloro-l . 2-difluoroethylene) 



Polyfl . 1 -di flu oro ethylene) 
Polyfl , 2 -diftuoroethylene) 

Poly(tetrafluoroethylene) (poly(difluoromethylene)] 



Polyftriftuoroethylene) 

Polyt (pent a fluorocthyl) ethylene] 



Poly(tetradecafluoropentylethylene) 



Poly(hexa fluoropropy lene) 

Poly(2 .3.3, 3 -tetra l fluoropropy lene) 

Poly(3, 3, 3 -tri fluoropropy lene) 
PolyC(hepta fluoropropy I) ethylene] 

Pol y(2-iodoe thy lethy lene) 
Poly(9-iodononyle thy lene) 
Poly(3-iodopropy lethy lene) 
Poly(methacrylonitrile) 
Polyvinyl chloride) 



420 
370 



255 



. 325 
373 



~320 
350 



~233 
371 
160.400 



304 
314 



Heating rate 3K/min 



425 
315 

300 
331 

343 
267 
.303 
393 
354 



By * static* methods 



255 

1.7.26.80.191,202. 
393.400.521.525. 
576.752.772,779. 
787,928-941 
1.6.62.80.216.521. 
524.648.942-944 
66.80.191.261.349,355. 



By mechanical methods, 396.401.521.647.893. 

even at low frequencies 945-961 

C-nl only 0.035 dl/g 962 

Heating rate 5 -20K/min. 97 

high pressure, radiation 

synthesis 

401,963-970 

DTA heating rate 114,457,971 
Much data, some con- 1.6.66.100.191,253,261. 
flicting 355.356.396,521.522. 

641,651.659,891.893. 

914,921.052,972-1005 
Quoted value. DTA? 457 
Heating rate 5-20 K/min. 97 
high pressure, radiation 
synthesis 

Heating rate 5-20K/min, high 
pressure, radiation synthesis, 
value uncertain 
Heating rate 5 -2 OK /m in 
Heating rate 5-20K/min. high 
pressure, radiation synthesis 



07 



97.084.1006 

97 



Heating rate 5-20K/min, high 
pressure, radiation synthesis 
Dynamic method 
Dynamic method 
Dynamic method 



97,914.1007.1008 
97 



Polyvinyl fluoride) 
Poly(vinylidene chloride) 



Increasing syndiotactic 
content increases T g to 
371 K 



Mechanical method 



1000 
1009 
1009 
1 

1.21.52,73.30,104,183. 

191.230,286.349.353, 

354.356.469,608.696. 

720.772.777.787.708. 

861.026,042.044.972. ' 

1010-1031 

521. 1032.1033 



see Poly(l.l -dichloroethylene) 



POLYVINYL H ALlDtS). POLY(V|NYL ESTERS) 



UI-151 



Polymer 

1.6 Polyvinyl hallde*) and Poly(vinyl nitriles) (Conf d. ) 

Poly(vinyUdene fluoride) see Poly(l . 1 -difluoroe thy lene) 



r g (K) 



Remarks 



References 



1.7 Polyvinyl esters) 

PolyC(2-acetoxybenzoyloxy)ethylene] 
Po ly(4 - a cctox ybe n zoy lox ye t hy len e) 
Poly(acetoxyethylene) (Poly(vinyl acetate)) 



Poly CCl -a cetylindazol -3 -ylcarbonyloxy) ethylene] 

Po ly(4 -ben zoy Ibu tyry loxye thy lene) 
Po ly (ben zoy loxy e t hy len e) 

Poly(3 -bromoben zoy loxy ethylene) 
Poly(4 -bromobenzoyloxyethylene) 
Poly C (tert-butoxycarbony lam ino) ethylene] 
Poly(4 - tert - bu ty Iben zoy loxy e thy lene) 
Poly(4 -b u ty ry lox yben zoy loxy e thy len e) 
Po ly C (2 -chlor oben zoy lox y) e th y lene ] 
Po ly(3 - ch lor oben zoy lox ye thy lene) 
Po ly(4 -ch lor oben zoy lox ye th y lene) 
Poly(cyclohexanoyloxyethylene) 

Poly(cyclohexylacetoxyethylene) 

Poly(4 - eye lohex y Ibu tyry lox ye thy len e) 

Po ly(cy c lo pen tan oy lox y e th y len e) 

Poly(cyclopentylacetoxyethylene) 

Poly(4 -cthoxyben zoy loxye thy lene) 

Poly(4 -e thy lben zoy loxye thy lene) 

Poly C (2 -e thy I -2 . 3 . 3 - & im e t h y Ibu tyry loxy) e thy len e ] 

PolyC(triftuoroacetoxy)ethylene) 

Poly C (he p ta fluot ob u ty ry 1 oxy) e thy len e ) 

Poly ((undecafluorocyclohexylcar bony loxy) ethylene] 

PolyC(nonadecanuorodecanoyloxy)ethylene) 

PolyC (undecafluorohexanoyloxy)ethylene] 

PolyC ( pen tadecafluorooctanoyloxy)ethy lene] 

PolyC(pentaftuoropropionyloxy)ethylene] 

Poly C(nona fluorov a lery loxy) ethylene] 

Po Iy( form y loxye thy lene) ... 

Po ly( Ison I co t ino y loxye thy lene) 

Po ly(4 - iso pro pylben zoy loxy ethylene) 

Poly((2-isopropyl-2,3-dimethylbutyryloxy)ethylene] 

PolyC (2 -me thoxyben zoy loxy) ethylene) 

PolyC (3 -methoxy ben zoy loxy) ethylene] 

PolyC (4- methoxybenzoyloxy)ethylene] 

PolyC (2- methy lbenzoy loxy )ethy lene] 

PolyC (3- me thy lben zoy I ox y)e thy lene] 

PolyC (4- methy tbenzoy loxy)ethylene] 

PolyC (1 rmethylcyclohcxanoyloxy)elhylene] 

Poly(3 . 3 -dimethy 1-3 -phenylpropiony loxye thy lene) 

PolyC (3-tri methy Isi lylbenzoyloxy)ethylene] 
PolyC <4-trimethylsiiylbenzoyloxy)ethylenc] 



333 
*349 
305 



423 

318 
344 

331 
365 
393 
374 
334 
335 
338 
357 
349 

298 

— 263 

309 

270 

343 

326 

388 
~319.>348 

300 

327 
253-255 

264 
258-263 

315 
288-293 

310 

306 

372 

342 

393 

338 
~ 317 

360 

321 

324 

343 

359 



353 
403 



Heating rate 20K/min 
"onset" value 
DTA heating rate 



DTA heating rate 



Mechanical method, heating 
rate 30K/h 

Mechanical method, heating 
rate 30K/h 

Mechanical method, heating 
rate 30K/h 

Mechanical method, heating 
rate 30K/h 

Mechanical method, heating 
rate 30K/h 



. Mechanical method 
Conflicting data 



Plasticiser may be present 



60fc syndic tactic diads 
50ft syndiotactic diads 
From polyvinyl alcohol 



29.925 
29,925 

1,9,12,19.22.62.187,216. 
223. 230. 236. 352. 354. 399. 
400, 573, 593 . 695 . 775 . 777 . 
792. 816. 840, 845. 888.926. 
928.932. 1016. 1034-1044 
1045 

1046 

29.354.755.820.925. 
1047,1048 

29. 925 
29.925.1047.1048 
1049 
29.925.1050 
29.925 
29,925.1048 
29,925.1048 
29.925.1047.1048 
1043 



1043. 



1043 



1043 

29.925 
29.925 

1043 
1051.1052 

1051 

i05r. 

1051 
1051 
1051 
1051 
1051 
593 



Mechanical method 



Mechanical method, heating 
rate 30K/h 

Mechanical method, heating 

rate 30K/h 

DTA heating rate 

DTA heating rate 



29.288.1053 
29.925 
1043 
29.925 
29.925 

29.757.925.1047.1048 
29,820,925.1048 
29,925.1048 
29.925.1047,1048 
1043 



1043 



1054 
1054. 10S5 



III-1S2 



CLASS TRANSITION TEMPERATURE OF POLYMERS 



Polymer 

1.7 Polyfvinyl eaten) (Conf d.) 

PolyC ( 2.2-dlmethylvaleryloxy)ethylene] 
PolyCc^. 2,3, 3-tetiamethylvaleryloxy)ethytene] 
' PolyC(2. 2. 3. 4-tetramethylvaleryloxy)ethylene] 
PolyC(2,2.4,4-tetjamethylvaleryloxy)ethylene] 
Polyfn Icotinoy loxy ethy lene) 
Poly(nitratoethylene) 
Poly C (3- nitrobenzoy toxy) ethylene] 
Poly((4-nitrobenzoyloxy)ethylenel 
PolyC (4- phenylbenzoyloxy)ethy lene] 
Poly(pivaloyloxyethylene) 
Poi y [ (4- propionyloxybenzoy loxy) ethylene] 

Poly(propionyloxyethylene) V/.'. . 
PolyC (4- p- toluoylbuty ry loxy )ethy lene] 



Polyvinyl acetate) 
Polyvinyl formate) see 
Polyvinyl -4 -Isopropylbenzoate) 
see 



Poly(acetoxyethylene) 
Poly(formyloxyethylene) 

Poly(4-isopropylbenzoyloxyethyIene) 



T (X) 
S 


Remarks 


References 


233 


Mechanical method 


1043 


363 


Mechanical method 


1043 


323 


Mechanical method 


1043 


323 


Mechanical method 


1043 


360 


From polyvinyl alcohol 


29.1053 


307 




903 


366 




29.925 


395 




29.925 


353 




29.925 


359 


Mechanical method 


1043 


345 




29.925 


283 


Mechanical method 


1043 


313 


DTA heating rate 


1046 



1 . 8 Polystyrenes) 

Poly(4 - ace tyb tyrene) 
Po ly(4 - p - an isoy Is ty rene) 
Poly(4 -benzoy Istyrene) 
PolyC (2- benzy loxy methyl)styrene] 
PolyC 3 -<4-biphenyly Qsty rene] 
PolyC4-(4 -biphenylyDstyrene] 
Poly(5-bromo-2 -butoxystyrene) 
Poly(5 -bromo -2 -ethoxystyrene) 
Poly(5 -bromo-2 -isopentyloxystyrene) 
Poly(5 -bromo-2-bopropoxystyrene) 
Poly(5 -bromo -2 -methoxystyrene) 
Poly(5-bromo-2 -pentyloxystyrene) 
Poly(5 -bromo-2-propoxystyrene) 
Poly(4 -bromostyrene) 
Po lyC2 -bu toxy carbon y b tyrene) 
Poly(4 -butoxycarbony Istyrene) 
Poly(4-C(2-butoxyethoxy) methyl] styrene) 
Poly(2 -butoxymethy Is tyrene) 
PoIy(4-butoxymethylstyrene) 
PolyC4-(sec-butoxymethyl)styrene] 
Poly(4 -butoxystyrene) 
Poly(5-tert -butyl -2 -me thy U tyrene) 
Poly(4 -buty Istyrene) 
Poly(4 -sec -buty Istyrene) 
Poly(4 -tert -buty Istyrene) 
Poly<4 -butyry Istyrene) 
" Poly (2 -carboxys tyrene) 
Poly(4-carboxystyrene) 
Poly(4-chloro-3-fluorostyrene) 
Poly(4 -chloro -2 -methy Istyrene) 
Poly(4 -chloro -3 -methy Istyrene) 
Poly{2-ch lorostyrene) 
Poly(3 - ch lorostyrene) 
Poly<4-ch lorostyrene) 
Poly(2. 4 -dlchloros tyrene) 
PoIy(2. 5 -dlch lorostyrene) 
Poly(2. 6 -dich lorostyrene) 
Poly(3. 4 -dich lorostyrene) 
Poly(4 -cyan os tyrene) 
PoIy(4 -de cy Is tyrene) 
Poly(4 -dodecy Istyrene) 
Poly(2-ethoxycarbonybtyrcne) 



389 
376 
371 
345 
~471 
593 
320 
353 
310 
303 
359 
322 
327 
391 
339 
349 

< 235 
340 

< 233 
313 

~320 
360 
279 
359 
403 
347 
450 
386 
395 
418 
387 
392 
363 
383 
406 
379 
440 
401 
393 
208 
221 
391 



Mechanical method 
Mechanical method 
Mechanical method 
Mechanical method 
Softening point 
Softening point 
Mechanical method 
Mechanical method 
Mechanical method, low viscosity 
Mechanical method 
Mechanical method 
Mechanical method: low viscosity 
Mechanical method; low viscosity 

Mechanical method 
Mechanical method 

Mechanical method 

Dynamic method 
Mechanical method 



Softening point 

Mechanical method 
Mechanical method 
Mechanical method 



Sample thought to be cross linked 



Mechanical method 



728 
723 
723 
729 
730 
730 
731 
731 
731 
731 
731 
731 
731 

732-734 
735 
723 
736 
729 
736 
736 

736,737 
732 

736,738.739 
739 

83,739-741 
723 
742 
723 
732 
732 
732 
732 
732 

83.732-734 
732,743 
44,732.744 
83.569.745 
732.744 
746 
738 
738 
735 



POtY(STYRENES) 



ID- 153 



Polymer 



T g (K> 



Remarks 



References 



1.8 Polystyrenes) (Cont'd.) 

Poly(4 -ethoxycarbony biyrene) 
Polyt4-(2-ethoxyethoxymethyr)ityTcne] 
Poly(2 -ethoxymethybtyTene) 
Poly(4-ethoxystyTene) 

Poly[4K2-dietJiyiaminocthoxycarbonyI>styrene hydrochloride] 

Poly(4 -diethylcarbamoybtyrene) 

Poly(4-<l -ethylhexyloxymethyDstyrene) 

Poly<2-ethybtyrene) 

Poly(3-ethybtyrene) 

Poly(4 -ethybtyrene) 

Poly [ 4 -(pcnUdecanuorohepty I)styrene] 

Poly(2 - riuoro- 5- methy Istyicne) 

Poly(4 -fluorostyrene) 

Poly(2 . 5 -dlfluorostyrene) 

Polyf^. 3. 4, 5. 6 -pen ta fluorostyrene) 

poly (per fluorostyrene) 

Poly(<* . 3 , p-trifluorostyrene) 

Poly(4 -hexadecy Istyrene) 

Po ly(4 -hexanoylstyrene) 

Poly(2 -hexyloxycarbonybtyrene) 

Poly(4-hexyloxycarbonybtyTene) 

poly(4 -hexy loxymethy btyrenc) 

Po ly (4 -hexy bty rene) 

Po ly C 4 -(4 -hy droxybu toxyme thy I) s tyTen e ] 
PoiyC 4 -<2 -hydroxyethoxymethy 0 styrene] 
PolyC 4 -O -hydroxy im inoethyD styTene] 
Po ly(4_[(l-hydroxyimino)-2-phenethyl] styTene) 

poiyC4-a-hy drosc y- 3 " <Umcth y Urn£nopropyI)$tyrenel 

Poly(4-a -hydroxy -1 -methylbuty l)styrene] 

PolyC 4-0 -hydroxy -1 -methylethy I) styTene] 

Polyt4-a -hydroxy -1 -methylhexyl)styrene] 

PolyC 4 -<1 -hydroxy -1 -me thy Ipentyl) styrenc] 

PolyC 4 -<1 -hydroxy -1 -methylpropyD styrene] 

Poly<2-hydroxymcthybtyrene) 

Poly(3 -hydroxyme thy Istyrene) 

Poly(4 -hydroxymethy btyrene) 

PolyC 4 -(1 -hydroxy -3 -morpho lino propyl) sty rene] 

poiyC4-a- r »y drox y- 3 "P i f >erld£nopropyr>$tyrene] 

Poly(4-iodostyrene) 
Poly(2 -bobutoxy car bony btyrene) 
Poly<4 -bobutoxycaxbony btyrene) 
Po ly(2 -bo pen ty loxy ca rbony btyTene) 
Poly(2 - isopen tyloxyme thy btyren e) 
Po ly(4 - bo pen ty loxys tyrene) 
Poly(2-bopropoxycarbony btyrene) 
Poly(4 -bopropoxy carbon y btyTene) 
Po ly(2 - bopro poxy me thy btyren e) 
Poly(4-bopropy btyrene) 
PolyC2, 4 -dibopropy btyrene) 
Poly(2. 5-dibopropybtyrene) 
Poly(2 -methoxy carbon y btyrene) 
Po ly(4 - m ethoxy carbon y bty ren e) 
PolyC2-methoxymethybtyrene) 
Po ly(4 - m ethoxymethy btyren e) 
Poly(4- methoxy -2 -me thy btyrene) 
Poly(2 -methoxystyrene) 
Poly(4 - methoxystyrene) 
Poly(2-methylaminocaibony bty rene) 
Poly(2 -dimelhy laminocarbony btyrene) 
Pol vf 4 -d imethv lam inocarbony btyrene) 



367 

273 

347 
~3S9 

347 

375 

250 

376 
~ 303 
300.<351 

320 

334 
368 
374 
378 
467 
475 

278 
339 
318 
339 
253 
246 
293 
319 
407 
384 
316 
^ 403 
~433 
— 364 
~356 
~ 459 
433 
398 
413 
323 
327 
429 
400 
363 
341 
351 
~330 
419 
363 
361 
360 
~433 
441 
403 
386 
362 
350 
~ 358 
— 348 
~ 362 
462. 
463 
398 



Mechanical method 
Dynamic method 

Mechanical method; vbcosity low 
Mechanical method 
Mechanical method 
Mechanical method 



Softening point 
Softening point 
Conflicting data 
Heating rate 32K/min. 
hbtory dependent 
Mechanical method 



Tg thermal 



728 
736 
729 
737 
728 
728 
736 
739 
739 

736.738.739 
747 



Softening point 
Heating rate 5-20K/min 
Heating rate 5-20K/min 
Heating rate 5-20K/min 
values up to 513K reported 

Mechanical method 
Mechanical method 
Mechanical method 
Dynamic method 



Dynamic method 

Dynamic method 

Mechanical method 

Mechanical method 

Mechanical method: vbcosity low 

Softening point 

Softening point 

Softening point 

Softening point 

Softening point 

Dynamic method 

Mechanical method: vbcosity low 
Mechanical method; vbcosity low 

Mechanical method 

Mechanical method 

Mechanical method 

Mechanical method; viscosity low 

Mechanical method 

Mechanical method 

Mechanical method 

Mechanical method, vbcosity low 

Softening point 

Softening point 

Softening point 

Mechanical method, vbcosity low 

Mechanical method 

Mechanical method; viscosity low 

Dynamic method 

Softening point 

Softening point 

Mechanical method 

Mechanical method 

Mechanical method; viscosity low 

Mechanical method 



743 

732-734.749-751 
83 
97 
97 

83.97.114.752.753 



738 
728 
735 
728 
736 
738 
736 
736 
723 
728 
754 
754 
754 
754 
754 
754 
1 
1 
1 

754 
754 
733.734 
735 
728 
735 
729 
737 
735 
728 
729 
739 
83 
83 
742 
728 
723 
736 
755 
755 

737,755-757 
742 
742 
728 
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CLASS TRANSITION TEMPERATURE OF POLYMERS 



Polymer 



T g (K) 



Remarks 



References 



1.3 Polystyrenes) (Cont'd.) 

Poly(2^2-dimethyiaminoethoxycarbonyl)styrene) 

PoIy(4-<2-dimethylaminoethoxycarbonyDstyTene] 

PolyC 4 -<2 -dimethylaminoethoxycaxbonyl)styrene hydrochloride) 

Polyfor-methy Istyrene) 

Poly(2 -methylstyrene) 

Poly(3 -methylstyrene) 

Poly(4- methylstyrene) 

Poly(2, 4 -dime thy Istyrene) 

Poty(2, 5-dimethylstyrene) 

Poly(3. 4 -dlmethy Istyrene) 

Poly(3, 5 -dimethy Istyrene) 

Poly(2, 4, 5 -trime thy Istyrene) 

Poly(2,4, 6 -trimethy Istyrene) 

Poly(4 -morphol inocarbony Istyrene) 

PolyC 4-<3 -morpholinopropionyI)*tyTene] 

Poly(4 -non a decy Istyrene) 

Poly(4-nony Istyrene) 

Poly(4-octadecy Istyrene) 

Poly(4 -octanoylstyrene) 

Poly[4-(octyloxymethyI)styrene] 

Poly(2 -octyloxystyrene) 

Poly(4 -octy Istyrene) 

Pol y(2 -pen tyloxycarbony Istyrene) 

Po ly(2 - pen tyloxy me thy Istyrene) 

Poly(2 - phene thy loxyme thy Istyrene) 

Poly(2 -phenoxycarbonylstyrene) 

Poly(4 -phenoxystyrene) 

Poly(4- pheny lacety Istyrene) 

Po ly(2 r pheny la m inocarbony Is tyren e) 

Poly(4- pheny Istyrene) 

Poly(4- pi per id inocarbony Istyrene) 

PolyC 4 -(3 - piper idinopropionyOstyrene] 

Poly(4 -propion y Istyrene) 

Poly(2 -pro poxy car bony Istyrene) 

Poly(4 - pro poxy car bony Istyrene) 

PoIy(2 -pro poxy me thy Istyrene) 

Po ly(4 - pr o poxym e th y Is ty rene) 

Poly(4 -propoxystyrene) 

Poly(4 -propoxysu If on y Istyrene) Isotactic 
Poly(styrene) isotactic and atactic 



342 

373 

355 

441 

409 

370 
366.374 

385 

416 

384 

377 
~ 409 
~ 435 

400 

314 

305 

220 

305 

323 

231 

286 

228 

365 

320 

336 

397 
~373 

351 

464 

434 

387 

311 

375 

381 

365 

370 

295 

343 

490 

373 



Mechanical method 
Mechanical method 
Mechanical method 



DTA heating rate 
Conflicting data 

DTA heating rate 
DTA heating rate 

Softening point 
Softening point 
Mechanical method 
Mechanical method 



Mechanical method 
Dynamic method 



Mechanical method 
Mechanical method 
Mechanical method; 
Mechanical method; 
Softening point 
Mechanical method 
Mechanical method; 
Extrapolated to zero 
Mechanical method 
Mechanical method 
Mechanical method 
Mechanical method 
Mechanical method 
Mechanical method; 
Dynamic method 
Mechanical method 
DTA heating rate 



Po I y(4-tetradecy Istyrene) 
Poly(4 -p-toluoylstyrene) 
Poly(4 -valerylstyTene) 



237 
372 
343 



Mechanical method 
Mechanical method 



735 
728 
728 

6,83.758-765 
63.732,739.749.755 
732.739.749.766 
732.739.756.766,767 
122.732.739.749.768 
732 
732 
749 
83 
83 
723 
754 
1 

738 
733 
728 
736 
769 
738 
735 
729 
729 ' 
742 
33 
728 
742 
763.770 
723 
754 
723 
735 
728 
' 729 
736 
737 
771 

9.17.21.22.25.47.51.57. 
63.64.72.78.79.188.190. 
1 91 , 261 . 263 . 31 7. 31 3.344 . 
350-352.394 . 397, 399.469. 
524.569.576.619.628.630. 
635. 637. 640.646. 647. 684. 
699. 731 -734.746. 750. 7C6. 
768.772-810. 

738 
723 
723 



viscosity low 
viscosity low 



viscosity low 
rate 



viscosity low 



1.9 Others 

Poly(benzy le thy len e) 

Po ly(N - ca r b a zo ly le thy 1 ene) 

Poly(ferrocenylethylene) 

Po ly( in d a zo 1 -2 -y le th y lene) 

PolyCdimethylamino(ethoxy)phosphinylethylene] 
PolyC dimethylammo(phenoxy)phosphinylethy lene) 
Poly(4, 4 -dimethyl -5 -oxa zo Ion yle thy lene) 
Poly(4,4-dimethyl-5-oxazolonyl-2 -propylene) 



333 
357.423.481 
457-467 
331.293 

305 
300 
365 
380. 438 



Conflicting values reported 
DSC heating rate 
Two values for different prepara- 
tions, heating rate 20K/min 



DTA heating rate, .viscosity low 
Conflicting data 



631.634.1056 
1.272.573.845 
835 
1045 

1057 
1057 
1058 
1058.1059 
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POLY ( PHENYL EN ES) 
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Polymer 



r g (K) 



Remarks 



References 



1.9 Others (Cont'd.) 

Poly ((2 -me thy I -5 -pyx idyl) ethylene] 
Poly((2-methyl-6-pyrtdyI)ethylene] 
Poly(2, 4 -dimethyl- 1 . 3.5-triazinylethylene) 
Poly(l -naphthylethylene) 
Poly(2 -naphthylethylene) 



Po ly< phen eth y le t hy lene) 
Po ly{ phen e thy Ime thy le thy lene) 
Polypheny lace ty lene) see 
Po ly(di phen y lphos ph in y le th y lene) 
Po ly(phen y W in y len e) 
Polyfphthalimidoethylene) 
Poly(2 -pyridylethylene) 
Poly(4 -pyridyle thy lene) 
Poly(N - pyrro 1 id in y le thy len e) 
Poly(N-pyrrolidonyle thy lene) 
Poly(m -tolylmethylethylene) 
Poly(o -tolylmethylethylene) 
Po ly(p - to ly lme thy le thy len e) 
Polyvinyl carbazole) see 
Poly(vinyltrimethylgermanium) 
Polyfvinylpyridine) see 
Poly(vinyl pyrrolidine) see 



Po lyfjphen y lv in y lene) 



Po ly(N - ca rb a z'o ly le thy 1 en e) 

PolyCpyridylethylene) 
PolyCN -pyrro lid in yle thy lene) 



403 

365 

350 

432? 

424 

283 
245 

453 
393 
497 
377 
415 
327 
359 
313 
353 
338 

463 



Mechanical method 
Heating rate 2QK/min 

Values range from 323-4S3K 
Extrapolated to zero heating 
rate 

Crystalline sample 
Softening Point 



Crystallline 

No experimental details 



Crystalline sample 
Crystalline sample 
Crystalline sample 

Mechanical method 



1060-1062 
1061 
820 

83,755,763.1063 
770 

631,634,1056,1064 
631 

1065 
1066 
820 

1061.1062.1067 
1061.1062 
573 
1.4.907 
1056 
1056 
1056 

1068 



2. Main -chain Carbocyclic Polymers 
2. 1 Polyfphenylenes) 

Poly(3,3* -biphenylylenehexafluoro trim ethylene) 

Po ly(2 -b romo - 1 , 4 - phen y len ee thy lene) 
Poly(2-chloro- 1.4 -phen yle nee thy lene) 

Poly(2.5-dichloro-i , 4-phenyleneethylene) 

Poly(2 -cyano-l , 4-phenyleneethylene) 
PoIy(2 -ethyl -1 , 4-phenyleneethylene) 
Poly(2 -methyl -1 . 4 -phenyleneethy lene) 

Polyf2, 5 -dimethyl -1 . 4-phenyleneethylene) 

Po ly( 1 . 4 - phen y len e tr ich lor oe thy len e) 



Poly(l , 4-phenyleneethylene) 

Polyfl , 3 -phenylenehexafluorotrimethylene) 



Poly(l ,4-phenylene-l -phenylethylene) 

Poly(2' . 3' ,6\ 2* ' \ 3* • ' . 5* • * -hexaphenyl-p, p. m. p. p-quinquephenylylenedeca- 
methylene) 

PoIy(2' .3* .6* .2' ' * ,3*" .5'" -hex a phenyl -4. 4• , • , -p-quinquephenylylcnedeca- 
me thy lene) 

Poly(2 , ,3 # .6* ,2* ,3'" .S*" -hexaphenyl-p. p. m. p. p. quinquephenyly lenehexa - 
methylene) 

Poly(2* ,3* ,6* ,2 * * ,3" ' .5* " -hex a phenyl -4. 4* ' 1 ' -p-quinquephenylylcnehexa - 
methylene) 

Poly(2* . 3 ' , 6' . 2' * ' .3" " . S * ' -hexaphenyl-p, p. m, p. p-quinquephenyly lenetetra - 
decamethylene) 

PoW.S* .6* .2'" .3*". S*"' -hexaphenyl-4.4 - p-quinquephenyly lene letra- 

decamethylene) 



564 

300,564,565 

565 

564 
5C4 
564, 5G5 

566 

565 



324 Heating rate 32K/min, T). only 563 

inn 

0.05 dl/g 

353 Mechanical method . . 

343 Mechanical method, heating rate 

1.5K/min 

613 Softening point, no measurement 

details 

363 Mechanical method 

298 Mechanical method 

323 Mechanical method, heating rate 

1.5K/min 

373 Mechanical method, heating rate 

1.5K/min 

433 Polymer contains small amount of dif 

ferent structure, mechanical method; 

heating rate l.SK/min 
- 353 Mechanical method, variable 300. 564. 565 

data 567 
303 Heating rate 32K/min 

0.1 dl/g 

423 Softening point, no experimental details 

453 Heating rate 20K/min. structure may con- 

tain more m -links 
50S Heating rate 20K/min, structure may con 

tain m -links 

483 Heating rate 20K/min, structure may con- 

tain more m-links 

523 Healing rate 20K/min. structure may con- 

tain m-links 

433 Heating rate 20K/min. structure may con- 

tain more m -links 

453 Heating rate 20K/min, structure may con- 

tain m-links 



71 on»y 
inn 



148 



505 
563 



563 



5C3 



5C3 



568 



563 
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CLASS TRANSITION TEMPERATURE OF POLYMERS 



Polymer 

2.1 Polypheny lenes) (Cont* d). 

Poly(2\3\6' ,2'" ,3"** .S"' -hexaphenyl-p. p. m. p. p-quinquephenylylene- 
te tram ethylene) 

Poly(2\3\6\2"' .3"' .S'" -hexaphenyl-4. 4' ■ • ' -p-Guinquephenylylene- 
tetramethylene) 

Poly(2' .3' ,6" ,2' * * .3' ' • .5* * * -hex a phenyl -p. p.m. p. p-<xuinauephenylylenetri- 
methylene) . 

Poly<2- .3" .6^2•■•.3••• .5"* -hexaphenyl-4. V ' ' ' -quinquephenylylenetri- 
methylene) 



TgCK) 

453 
473 
S13 
S63 



Remarks 



References 



Heating rate 20K/min. structure may con- 
tain more m-links 

Heating rate 20K/min. structure may con- 
tain m-links 

Heating rate 2QK/min. structure may con- 
tain more m-links 

Heating rate 20K/min. structure may con- 
tain m-links 



S68 



568 



S68 



568 



2.2 



Poly(acenaphthylene) 

Poly(5-chlorononanuoro-1.3-cyclohexylenedinuoromethylene) 



Poly(cyclobutene) erythro di-isotactic 

erythro di-syndiotactic 
Poly(hexanuoro-1 , 3 -cyclobutylenedifluorom ethylene) 



Poly(dodecafluoro-l . 3-cycloheptylenedifluoromethylene) 



Poly(decafluoro-l . 3-cyclohexylenedinuoromethylene) 



Poly(octafluoro-1 , 3-cyclopentylenedifluoromethylene) 

Polyfindenylene) 

Poly(l ,4-naphthyleneethylene) 



487 -613 
420 



293 
273 
395 



374? 



390 



353 
433 



97 



97 



Conflicting data reported. 31.83.566,569-571 
Heating rate 5-20K/min. high 
pressure, radiation synthesis, ring 
structure unproven 
Degree of polymerization 150 
Degree of polymerization 15 
Heating rate 5-20K/min. high pressure, 
radiation synthesis, ring structure un- 
proven. [tj] only 0.03 dl/g . 
Heating rate 5-20K/min. high pressure, 
radiation synthesis, data queried in 
original paper, ring structure unproven. 
Heating rate 5 -2 OK /m in. ring structure 
unproven. crystalline, high pressure, ra- 
diation synthesis 

Heating rate 5-20K/min. high pressure, 
radiation synthesis, ring structure unproven 



97 



Mechanical method 



573 
565 



Poly(epichlorhydrin) 
Polyethylene oxide)s 
Poly( form aldehyde) 
Poly(tetrahydrofuran) 
Poly(methylene oxide) 



3. Main -chain Acyclic Heteroatom Polymers 
3.1 Main -chain -C -O-C -Polymers 
3.1.1 Poly(oxides) 

Poly(acetatdehyde) see Poly(oxyethylidene) 

PolyC 3 . 3 -bis(chloromethyl)oxacyclobutane) 

see PolyCoxy-2.2-bis(chloromethyl)trimethylene] 

see PolyC oxyfchloromethy I)ethy lene] 

see Poly(oxyethylene)s 

see Poly( oxy methylene) 

see poly(oxytetramethylene) 

see Poly(oxy methylene) 
Poly(2. 6 -dime thy I -1. 4 -phenylene oxide) [PPO] 

see Poly(oxy -2, 6 -dimethyl -1.4 -phenylene) 

Poly(oxacyclobutane) see Poly(oxytrimcthylene) 

Poly(oxetane)$ * see Poly(oxyt rime thy Iene)s 

Poly(oxy-2-acetoxytrimethyleneoxy-2.6-dichloro-1.4-phenyleneiso P ropylidene- 

3 , 5 -dichloro-1 . 4 -phenylene) 
Polyfoxy -2 -acetoxy trimethy teneoxy-1 . 4-phenylene) 

Polyfoxy -2 -acetoxytr imelhy leneoxy-1 . 4 -phenylene -1 -ethyl -1 . 3 -cyclohe xylene - 
1. 4 -phenylene) 

PolyCoxy-2 -acetoxytr imethyleneoxy-1.4-phenyleneisopropyUdene-1.4-phenyIene) 
PolyC oxy-2 -acetoxytrimethyleneoxy-l. 4-phenylenemethyl(phenyl)methy lene- 

1.4 -phenylene] 
PolyCoxy(3llyloxymethyl)ethylene] 

Po lyCoxy -2 -ben zoyloxy trimethy reneoxy -1.4- phenyleneisopropylidene -1.4- 
phenytene) 

PolyCoxy-2-benzoyloxytrimethyleneoxy-1.4-phenyIenemethyKpheny0methylene- 

1.4 -phenylene] 
Poly Coxy -2 -(2-biphenylyl) -6 -phenyl -1 . 4-phenylene] 



322 
380 



333 
383 



195 
338 



399 
484 



219 

219 
219 

219 
219 

220 
219 

219 

DSC heating rate; low viscosity 221 
" References page III- 179 



POLY(OXIDES) 
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Remarks 



References 



MS; 



3.1.1 Polyfoxides) (Coot* d . ) 

PolyC oxy(bromomethy Qethy lene] 

Poly(oxybutadiene) 

PolyCoxyfbutoxymethyQethytene] 

Poly(oxybu ty lethy lene) 
Poly(oxy-tert-buty lethy lene) 

PolyCoxy-2 -<4 -tert-butylphcnyQ -6-phenyl-l . 4-phenylene] 
PolyCoxy.2Kchlo«acetoxy)tilmctt,yleneoxy-1.4.phenyleneisopropylWene- 

1. 4-phenylene] 

PolyCoxy .2-(2.chlorobexi M yloxy)trimethyleneoxy-l , 4-phenyleneisopropyiidene- 

1. 4-phenylene] 
Poly(oxy-2. 2. 2 -trichloroethy lethy lene) 
PolyCoxy(chloromethyOethylene] 
Poly ( oxy -2 . 2 -bis(chloromethy I) trimethy lene] 
Poly(oxydecylethylene) 
PolyC oxy(ethoxymethyl)ethy lene] 
Poly(oxy -2 -ethyl -2 -chloromethy Itrime thy lene) 
Polytjoxyelhylene) 

Polyfoxye thy lethy lene) 
Poly(oxyethylidene) 

Polytoxy-l-<2.2.3.3-tetranuorocyclobutyI)ethylene] 
Poly(oxytetranuoroethylene) 

Poly(oxy.2 2 3 3 4.4-hex»fluoropenUmethyleneoxy-l.4- -octafluotobiphenylylene) 
PolyCoxy^^ls.S^^-hexafluoropentamethyleneoxymethylene-l^-phenylene- 

m ethylene) 
Poly (oxy octafluorote tram ethylene) 
PolyC oxy-i -{heptaauoro-2-propoxymethyDethylenc] 
Poly(oxyhexylethylene) 

1,4-phenylene) 

Poly(oxy-2 -hydroxytrimethyleneoxy-2. 6-dichloro-l . 4-phenyleneisopropylidene- 

3 . S -dichloro-1 . 4-phenylene) 
Poly(oxy -2 -hydroxytrimethyleneoxy-1 . 4-phenylene) 
Poltfoxy-2-hydcoxytrime^ 

1 4-phenylene) 

Po W oxv-2-h,d»x^ethyl«»eoxy-1.4-ph en yl~ei»b«t y Ud ra e-1.4-phenyto.e) 

Poly(oxy-2-hyd ro xytrimethyleneoxy-1.4-phenylen e -S-i J op.opyl-2-m e thyl-1.2- 

cyclohexylene-1 . 4-phenylene) 
Poly<o^ : 2-hyd™ywmelhyieo e oxy-1.4-ph«ylene-l-m«lhyt-1.4-cycloh«»i e ne- 

bopropylMene-l. 4-phenylene) 
Poly^y-I-hydroxytrimethyleneoxy-l^-phenylenemelhylene-l^-phenylene) 

Poir(ox^- h yd t oxy U , m ethy 1 eneoxy-1.4-pheny.en.- J .3-d im e.hy.- 1 .S.u,^y,.ne, 
■ - p ol yUr2-Mroxy«xin 1 e t hy ! eneoxy-1.4-phenylene-1.3.3-«n,e.hymirnett,y.ene- 

1,4-phenylene) 

Poly(oxy-2-hy<hoxyWme.hyleneoxy-1.4-phenylenemethy« P henyDmethy.ene- 

1,4-phenylene) 
Po lyC oxyCmethoxymethy I) ethylene] 
Poly(oxy-2, 6 -dimethoxy-1 .4-phenylene) 
Poly<oxymethylene) 



Poly(oxytetra methylene) 
Poly( oxy trlme thy lene) 

Poly<oxymethyleneoxy-2,2.3.3.4.4 : hexanuoropentamethylene) 
PolytdKoxymethylenOoxy^^.S^^^-hexaauoropentamethylene] 
Poly<oxymethyleneoxy-2.2.3.3.4.4.5.5-octaaoorohexamethylene) 
Pol^methylene-1.3.phenylenemethyleneo X y-2.2.3.3.4.4.hex a a U o f openta- 



259 


Heating rate 20K/min 


198 


Structure not given 


194 


Heating rate lOK/min 


203 


Heating rate lOK/min 


308 




513 


DSC heating rate 


333 




339 




271 


"No measurement details 


251 


Heating rate 20K/min 


265 




232 




212 




^ 293 


Dynamic method 


232. 


Conflicting data, values range 




from 158-233K 


203 




243 




243 


Mechanical method, heating rate 




2K/min 


225 


Low molecular weight 


314 


Heating rate 32K/min 


247 


Heating rate 32K/min 


~~ 203 


Heating rate lOK/min 


^230 


DTA heating rate 


206 


Heating rate lOK/min 


190 




. 358 




383 




333 




413 




363 




373 




448 




408 




353 




393 




343 




383 




211 


u.^inc rate lOK/min 


440 




191 


Values range from 183-263K 


189 




195 




220 


Heating rate 32K/min 


218 




220 


Heating rate 32K/min 


233 





222 
223.224 
220 
220 

223.22S-227 
221 
219 

219 

229 
222 

1.122.230-236 
220,223 
220 
237 

107.223.234. 
238-244 

220 . 
250,251 
252 

253.254 
255 
256 

254,257 
258 
220 
220 
259 

259 

259 
259 

259 
259 
259 



259 
2S9 
259 

219 

220 
260 

1,6.68,191,230. 
233.238,239, 
261 -271 

237,238,243. 

272-278 

238.272.273. 

278-281 

284 
285 
284 
256 



m 1M GLASS TRANSITION TEMPERATURE OF POLYMERS 



Polymer 



T g (K) 



Remarks 



References 



3.1.1 Poly(oxides) (Cont'd.) 

Poly<oxymethylene-l . 4-phenyleneoxy-l . 4-phcnylenemethyleneoxy -2. 2. 3. 3. 4. 4- 

hexafluoropentamethylene) 
PoIy(oxy-l , 1 -dimethylethylene) 
Poly(oxy-l , 2 -dimethylethylene) trans 
Poly(oxy-l -methyltrimethylene) 
Po lytox y -2 -methyl trim ethylene) 
PolyXoxy-2. 6 -dimethyl -I , 4-phenylene) 

Polyfoxy -2 -methyl -6 -phenyl -1 . 4-phenylene) 
Poly[oxy-2-(l -naphthyt) -6 -phenyl -1. 4-phenytene] 

Poly<oxy -3 -nitro-1, 3 -pheny leneoxy-1 . 4 -phenyleneisopropy lidenc-1 . 4-phenylene) 
Poly<oxydiphenoxymethyleneoxy-4. 4' biphenylylene) 
Poly(oxydiphenoxymethyleneoxy-3.3' -dimethyl-4, 4" -biphenylylene) 
Poly(oxydiphenoxymethyleneoxy-l . 4 -phenyleneisopropylidene -1 . 4 -phenylene) 
Poly(oxy-l , 3 - phenylene) 
Poly(oxy-l , 4 -phenylene) 

PolyCdi(oxy-l,4-phenylene)carbonyl-l.4-phenylene] 
Poly C tri(oxy -1.4 - p hen y len e) c arb on y 1 - 1 , 4 - phen y lene ] 
Poly(oxy -1, 4 -pheny lenecarbony 1 -1 . 4-phenyleneoxy-l 

4 -me thy 1 - 1 . 4 -eye lohexy lene -1.4- phen y lene) 
Poly(oxy-1. 4-phenylenecarbonyl-l .4-phenyleneoxy-l 

1, 4-phenylene) 

Poly(oxy-l .4 -phenylene -2. 2-dlcyanotrimethylene-l . 4 -phenylene) 
Poly[oxy-l . 4 -phenylene -(2 -cyano) -2 - phen yltri methylene-! .4-phenylene] 
PolyCoxy-1. 4 -phenylene -2. 2 -diCethoxycaxbonyl)trime thy lene -1 . 4-phenylene] 
Poly(oxy -1,4- phenylenehexanuoro -2.2 -propylidene-1. 4-phenyleneoxy-l. 4- 

phenylenecarbonyl-1 . 4-phenylene) 
Poly(oxy-l . 4- phenylene isopropylidene -1 . 4-phenyleneoxy-l . 4-phenyleneazo- 
1,4 -phenylene) 

Poly(oxy-l ,4-phenyleneisopropylldene -1. 4-phenyleneoxy-l . 4 -phenylene tere- 

phthaloy I -1. 4-phenylene) 
Poly(oxy-l , 4 -phenylenemethylenefluoren-9-ylidenemethylene-l .4-phenylene) 
Polyfoxyphenyle thy lene) 
Poly(oxy -2. 6 -dipheny 1-1 . 4-phenylene) 
Poly[oxy-6-phenyl-2-(3* -o-terphenylyD -1. 4-phenylene] 
PolyCoxy-6 -phenyl -2 -(m -tolyl) -1 .4-phenylene] 
Poly[oxy-6-phenyl-2-(p-tolyI)-l, 4-phenylene] 

Poly(oxy-2-propionyloxytrimethyleneoxy-l . 4 -phenyleneisopropylidene -1.4- 

phenylene) 
Poly(oxy propylene) 

Polypheny lene oxide) s see Po ly(oxy phen y lene) s 



phenyleneisopropylidene - 
• phenyleneisopropylidene- 



270 


Heating rate 32K/min: high rate 


256 




effect 




264 




223 


277 




223 


223 


Dynamic method 


231 


213 


Dynamic method 


281 


482 


102.114.202.262. 




236- 


300 


428 




299 


507 


DSC heating rate; low viscosity 


221 


423 


Mechanical method 


116 


385 


DSC heating rate 


379 


398 


DSC heating rate 


379 


365 


DSC heating rate 


379 


~318 


DTA heating rate; low viscosity 


114.295 


358 


DTA heating rate 


238.305-307 


433 


Mechanical method 


116 


423 


Mechanical method 


116 


493 


Mechanical method 


116 


428 


Mechanical method 


116 


420 


DTA heating rate 


310 


416 


Proposed structure: DTA heating rate 


310 


327 


DTA heating rate 


310 


443 


Mechanical method 


116 


448 


Mechanical method 


116 


433 . 


Mechanical method 


116 " 


411 


Proposed structure: DTA heating rate 


310 


313 


220.223.225.324 


493 


56.299.305.325 


435 


DSC heating rate; low viscosity 


221 


492 


DSC heating rate: low viscosity 


221 


491 


DSC heating rate: low viscosity 


221 


333 




219 


198 


Conflicting data 220.223.243.251.269. 



273.276.281.326-332 



3.1.2 Poly(carbonates) 

" Polycarbonate of Bisphenol A 

see Poly(oxycarbonyloxy-1 , 4 -phenyleneiso- 
propylidene -1 .4-phenylene) 
Poly(oxycarbonyloxy -2.6 -dlbromo -1.4 -phenyleneisopropylidene -3.5 -dibromo- 
1. 4-phenylene) 

Poly(oxycarbonyloxy-2 -chloro -6 -methyl -1.4 -phenyleneisopropylidene -3 -chloro - 

5 -methyl -1.4 -phenylene) 
Poly(oxycarbonyloxy -2 -chloro -1 . 4-phenylenecyclohexylidene-3-chlofo-l . 4- 
phenylene) 

Poly(oxycarbonyloxy -2. 6 -dichloro-1 , 4 -phenylene cy clohexy I idene -3. 5 -di - 

chloro -1. 4 -phenylene) 
Poly(oxycarbonyloxy-2-chloro-l , 4 -phenyleneisopropylidene -3-chloro-l, 4- 

phenylene) 

Poly(oxycarbonyloxy -2, 6 -dichloro-1. 4 -phenyleneisopropylidene -3.5 -dichloro - 
1,4 -phenylene) 

Poly(oxycarbony toxy-2 -cy clohexy 1-1 . 4 -phenyleneisopropylidene - 1 . 4-phenylene) 



430 

427 Mechanical method, heating rate 

lK/min 

443-452 Mechanical method, heating rate 
IK/min 

436 

420 Mechanical method 

453.493.504 Conflicting data 
405 



333.334 
335 
335 
334 

334,335 
334,336.337 
333 
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POLY(CARBONATES). POLY (ESTERS) 



111-159 



Polymer 



T g (K, 



Remarks 



References 



3.1.2 Polycarbonates) (Cont'd. ) 

P^ly(oxycaxbonyloxy-2.2.3.3.4.4.5.5-oct a nuoroh« a mcthylene) 
Pol^oxycorb^yloxy^-lsopropyWl^-phenyleneisopropylidcne-l^-phenylene^ 

Poiyoxycaxbonyloxy-2-methoxy-1.4-pheny^ 
Poly(oxycarbonyloxy-1.3-(2.2.4.4-tetrametr.ylcyclob U tylene)) 

Poty(oxycarbonyloxyhexamethylene) 

Pol^oxycarbonyloxy^-rnethyl-l^.phenylenecyctohexyUdcncO.methyl- 
1.4 -pheny lene) 

Poly(o:cycarbonyloxy-2-methyl-l . 4-phenyleneisopropylidene -3 -methyl-1 . 4 - 
phenylene) 

PolyCoxycair^yloxy^-methyl-l^-phenyleneisopropyUdene-l^-phenylcne) 
Poly(oxycaxbc«yloxy-2-methyl-1.4-phenyien C methylene.3-methyl^ 

phenylene) 

Polytoxycarbonyloxy-4.6-dimethyl-1.2-phenylenernethyIene.3.S-dim e thyl- 
1, 2 -phenylene] 

Po ly(oxycaxbony loxy -3 -methy l-l . 4 -phenylene benzy lidene-2- methy l- 

• 1,4 -phenylene) 
Poly<oxycarbonyloxy-1.4-phenylencbenzylidene-1.4-phenylene) 

PolyCoxycarbonyloxy-1 . 4 -phenylene -1 . 1 -butylidene-1 . 4-phenylene) 
Poly(oxycarbonyloxy-1 . 4 -phenylene -2. 2-butylidene-l . 4-phenylene) 
Poly(oxycarbonyloxy-1 . 4-phenylene-l . 3-dichloro-l .1.3.3 -tetrafluoro-2 . 2 - 

propylidene-1. 4-phenylene) 
Polytoxycaxbonyloxy-1.4-phenylene<cyano)phenylmethylene-l. 4-phenylene] 

Poly<oxycaxbooyloxy-1 . 4-phenylenecyclohexylidene -1 . 4 -phenylene) 
Poly(oxycarbonyloxy-1.4-phenylenecyclopentyUdene-l. 4-phenylene) 

Poly(oxycarbonyloxy-1 . 4-phenyleneethylldene -1 . 4 -phenylene) 
Poly(oxycarbonyloxy-1.4-phenylenenuoren-9-ylidene-l. 4-phenylene) 

Poly(oxycarbonyloxy-1 . 3 -pheny lenehexafluorotrimethylene-1 . 3 -phenylene) 
Poly(oxycarbonyloxy-1.4-phenylenehexanuoro-2.2-propylidene-l. 4-phenylene) 
Poly(oxycarbonyloxy-1.4-phenylene-4.4-heptyUdene-l. 4-phenylene) 
Poly(oxycaxbonyloxy -1 . 4 -phenyleneisobuty lldene -1 . 4 -phenylene) 
PolyCoxycarbonyloxy-1 . 4-phenyleneiso P ro P ylidene-l . 3-phenyleneisopropylidene- 
1.4 -phenylene) 

Poly(oxycarbonyloxy-1 . 4 - phenylene isopropylidene- 1 . 4-phcny lene) 



PolyCoxycaxbonyloxy-1.4-phenylenedKisopropylldene-l. 4-phenylene)] 
Poly(oxycaxbonyloxy-U4-phenylenemethylene-l. 4-phenylene) 
Poly (oxycarbonyloxy-1 . 4 -phenylene(methyl)phenylmethylene -t . 4-phenylene] 
Poly(oxycarbonyloxy-l . 4- phenylene-2. 2-pentylidene-l .4-phenylene) 
PolyCoxycarbonyloxy-1 . 4 -pheny lenedlphenylmethy lene -1 .4-phenylene) 
Poly(oxyethyleneoxy-1.4-phenylenecarbon y loxycarbonyl-1.4. -phenylene) 
PolyCdl(oxyethylene)oxy-l. 4-phenylenecarbonyloxycarbonyl-l .4-phenylene] 
Poly(oxymethyleneoxy-1.4-phenylenecarbonyloxycarbonyl-l. 4-phenylene) 
PolyCdl(oxymethylefte)oxy-1.4-phenylenecarbonyloxycaxbonyl-l. 4-phenylene] 

Poly(oxypentamethy^^ 

Poly(oxytetramethyleneoxy-1.4-phenylenecarbonyloxyc3rbonyl-l. 4-phenylene) 
PolyCoxytrimethyleneoxy-l.S-phenylenecarbonyloxycarbonyl-l.S-phenylene) 
Poly(oxytrimethyleneoxy-1.4-phenylenecarbc«yloxycarbonyl-l. 4-phenylene) 

Poly(oxy-l . 3 -phenylenecarbonyloxycarbonyl -1 . 3 - pheny lene ox y pen tame thy lene) 
Poly(oxy-1.3-phenylenecarbonyloxycaxbonyl-1.3-phenyteneoxytetr a methylene) 



232 
3S5 
418 

S00.<433 ,413 
230 
403 

36S.373.413 
363-333 
413 
324 



DTA heating rate 

No experimental details 

No experimental details 

Conflicting data 

Low molecular weight sample 

Mechanical method 

Conflicting data 



410 

45S 

394 
396 
407 
456 

411 
443 
440 
403 
653 
319 
449 
421 
422 
393 

413 



435 
420 
449 
410 
394 
313 
314 
357 
325 
335 
326 
343 
32G 
36S 
334 
< 293 



339 
338 
338 

340-342 
339 

335,343 

334-336.343 



Mechanical method 
No experimental details 
Mechanical method 

DTA heating rate 



Heating rate lOK/min 
DTA heating rate 

No experimental details 



No experimental details 
No experimental details 



Amorphous 
Crystalline 



• 338 
335 

338 

335 

335.338 
344 

335.344 
337 

345 

334.335.344 
334 , 346 
344 
347 
148 

. v 337 
334 
344 
338 

78.102 131.145,230. 
233.262.263,287. 
317-319.321, 33S- 
337,344,343-378 

338 
338,367 
334.336 
334 
334 
247 
247 
247 
247 

247 
247 
247 
247 
247 
247 



3.1.3 Polj^«ters) 

Poly(bisphenol A terephthalate) 



Poly(oxyterephthaloy loxy-l . 4 -phenylene iso - 
propylidene -1 . 4 -phenylene) 
Poly(oxyethyleneoxyadipoyD 
Poly(oxyethyleneoxyterephthaloyl) 
Poly(1.4.7-trioxa-3.3.5.5-tetranuoroheptamethylenecarbonyl-l.3-phenylene- 

hexafluarotrimethylene-1 . 3 -pheny lene car bony I) 



Polyethylene adipate) see 
Polyethylene terephthalate) see 



Heating rate 32K/min 



213 
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CLASS TRANSITION TEMPERATURE OF POLYMERS 



Polymer 



T g (K, 



Remarks 



References 



3.1.3 Polyesters) (Cont'd.) 

Polyd .4.7 -trioxa -3 .3.5, S -tetrafluoroheptamethy leneisophthaloy 1) 

PoIyO . 4. 7-trioxa-3, 3. S.S-tetrafluoroheptamethylene-S-pentyloxyisophthaloyl) 

PoIy(oxyadipoyloxy-2.6-dichloro-l,4-phenyIeneisopropyUdene-3.5-dichloro- 
1.4-phenylene) 

Poly(oxyadipoyIoxy-3.3' .5.5' -tetramethyl-4.4* -biphenylylene) 
PoIy(ox y ad i poy loxy de cam e thy len e) 

Poly(oxyadipoyloxy-2.6-dimethyi-1.4-phenyleneisopropyUdene-3.5-dlmethyl- 
1,4-phenylene) 

Poly(oxyadipoyloxy-1 . 4-phenyleneisopropylidene-l ,4-phenylene) 
Poly(oxyadipoyloxy-2. 6-diphenyl-l . 4-phenylenemethylene-3. 5-diphenyl-l . 4- 

phenylene) 
Poly(oxy-2-butenyleneoxysebacoyl) cis 

trans 

Poly(oxy-5-butyl-l . 3-phenyleneoxyisophthaloyl) 

Poly(oxydibutyltinoxyadipoyl) 

Po ly(oxyd ibutyltinoxyfumaroyl) 

PoIyCoxydlbutyltinoxyterephthaloyl) 

PoIy(oxy -2 -butynyleneoxysebacoy Q 

Poly(oxycarbonyl -3 . 3 -biphenyly lenecarbony loxy -1 . 4 -phenyleneisopropy Udene - 
1 ,4-phenylene) 

Poly(oxycaxbonyl«l . 4 - cyclohexy lenecarbony loxy -1 . 4 -phenyleneisopropy Hdene- 

1 ,4-phenylene) trans 
Polyfoxy carbon yl -2. 6 -naphthylenecaxbonyloxydecamethylene) 
Po ly(oxyc thy leneoxy ad ipoy!) 

Poly[di(oxyethylene)oxyadipoyl] 
Poly[di(oxyethylene)oxyazelaoyl] 

Poly(oxyethyleneoxycarbonyl-l . 4-cyclohexylenecarbonyO trans 
Poly(oxyethyIeneoxycarbonyl-2. 2' -dimethyl -4, 4' -biphenyly lenecarbony I) 
Poly(oxyethy leneoxy carbon y 1-1. 1.3 -trimetnylindan -3.5 -ylene -1.4- phenylene- 
caxbonyO 

Po ly(ox ye t hy leneox y car bon yl-1, 4-naphthy len ecarbon y 1 ) 
PoIy(oxye thy leneoxycarbony 1-1, 5 -naphthy lenecarbony Q 

Poly(oxyethyleneoxycarbonyt-2. 6 -n a ph thy lenecarbony!) 
Poly(oxyethyleneoxycarbonyl -2. 7 -n a phthy lenecarbony I) 

Poly(oxyethyleneoxycarbonyl-l . 4-phenylene-sec-butytidene-l . 4-phenylene- 
carbonyl) 

Poly[di{oxyethylene)oxydodecanedloyl] 

Poly [ di(oxyethy lene)oxyglutaryl] 

PolyCdi(oxyethylene)oxyheptylmalonyl] 

Poly(oxyethy leneoxy isophthaloyO 

Poly[di(oxyethyIene)oxymalonyl] 

Po ly C d i (oxy e thy len e)oxy m ethy 1 m a lony I) ] 

Poly(di(oxyethylene)oxynohylmalooyl] 

Poly(di(oxyethylene)oxyoctadecanedioyl] 

Po ly C d I(ox ye t hy lene) oxyox a ly 1) 

Po ly C d i(oxye thy len e) oxy pen ty Im a Ion y I ) 

PolyC di(oxyethylene)oxypimeloyl] 

Po ly I d l(ox ye thy len e) oxy pr opy Im a Ion y 1 ] 

PolyC di(oxyethylene)oxysebacoyl] 

Po ly C d i(o xy e thy len e) oxysuberoy 1 ] . 

PolyC di(oxyethylene)oxysuccinyl] 

Poly(oxyethyleneoxyterephthaloyl) 



Poly(oxycarbonyl-1.3-phenyleneoxy-1.3-phenylenecarbonyloxy-2.2.3.3.4.4- 

hexafiuoropentamemylene) 
Poly(oxy -S-ethyl -1 . 3 -phenyleneoxyisophthaloyl) 



301 
237 



381 
217 
366 

341 
333 

232 
233 
359 
383 
459 
538 
246 
460 

423 

287 
210 

227 
205 
291 
346 
427 

337 
344 
351 
386 
392 
-380 

202 
226 
215 
324 
244 
244 
214 
205 
265 
22G 
213 
235 
199 
212 
244 
342 



293 
395 



Heating rate 32K/min: ^ 0.23 only 
Heating rate 32K/min: 
[-nj only 0.24 dl/g 
No measurement details 



Heating rate 3K/min 
Heating rate 8K/min 

Heating rate 8K/min 



213 
218 

380 

371 
96.381 
371 

382 
305.371 



Heating rate 20K/min 
Heating rate 20K/min 
Heating rate 20K/min 

Heating rate 8K/min 

Heating rate 2 OK /m in 

No measurement details 
Values range from 163-233K 



Heating rate 20K/min 
DTA heating rate 



Amorphous 
Crystalline 



334 
385 
385 
385 
383.429 
386 

42 

387 

1,96.243.354. 
381.388-390 
96 
96 
42 
391 
392 

. 393 
393 

387.393 
393 
165 



96 
96 
96 
393 
96 
96 

" - •• ' 96 
96 
96 
'96 
96 
96 
96 
96 
96 

1.42.61.78.94.183.202.233, 
261 , 262. 272. 319.344. 349. 
352 -354 .360, 362 . 371 . 381 . 
388.389.393-413 

148 
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POLY( ESTERS) 



IH-161 



Polymer 

3.1.3 Polyesters) (Conf d . ) 

Poly t oxy-5 -<pentadecanuoroheptyl) bophthaloyloxy -2 r 2. 3. 3 . 4 . 4 -h«a - 

fluoropen tamethy lene] 
Poly(oxy-2, 2,3,3.4,4 - hex a flu or open tamethy leneoxy ad ipoy I) 
Polyfoxy^^.S.S^^-hexaauoropentamethyleneoxycaxbonyl-S.S'-bi- 

phen y ly len ecarbon y fl 
Poly(oxy-2. 2 ,3,3,4.4 -hex a nuoropentamethyleneoxycaxbonyl -1 , 3 -pheny lene - 

decafluoropentamethylene -1 . 3 -phenylenecarbonyl) 
PolyCoxy-2. 2, 3. 3, 4. 4-hexa fluoropen tamethyleneoxycarbonyt -I , 3 -pheny lene - 

hexafluorotrimethylene-1. 3-phenylenecarbonyl) 
Poly(oxy-2. 2, 3, 3. 4. 4 -hex a fluoropen tame thy len coxy -3, 6-dithtaoctanedioyI) 
Poly(oxy-2. 2. 3 .3.4.4.5.5 -octafluorohexamethyleneoxy -3. 6-dithiaoctanedioyl) 
Po lyfoxy -3 -hepta fluoropropy Iglu tary loxy-2 ,2,3.3.4.4 -hexa fluoropen ta - 

methylene) 

Poly(oxy-3-heptanuot6piopylglutaryloxy-2,2.3.3.4,4.5.5-octafluorohexa- 
methylene) 

Poly(oxyglu tary loxy-2. 2,3,3 , 4. 4 -hex a fluoropen tarn ethylene) 
Poly(oxyglutary loxy-2. 2.3.3.4,4.5.5 -octafluorohexamethylene) 
Poly{oxy-S-hexyl-l , 3 -pheny leneoxy isophthaloyD 
Poly<oxyisophthaloyloxy-4. 4* -biphenylylene) 
Poly(oxyisophthaloy loxy-2, 2. 3. 3. 4, 4 -hex a nuoropen tame thy lene) 

Polyfoxyisophthaloyloxy -2 -methyl -1 . 4-phenylenelsopropylidene-3 -methyl- 
1, 4-phenylene) 

Poly(oxylsophthaloyIoxy-2. 6 -dimethyl -1 . 4-phenyleneisopropylidene-3. 5 - 

dimethyl -1 . 4 -pheny lene) 
Poly(oxyisophthaloyloxy-2 -methy 1-1 . 4 -phenylenemethylene -3 -methyl - 

1,4 -pheny lene) 

Polyfoxyisophthaloyloxy -2, 6 -dimethyl-1 , 4 -phenylenemethylene -3,5 -di - 

methyl -1 , 4 -pheny lene) 
Poly(oxyisophthaloyloxy-1 , 4-phenylenebenzyUdene-l, 4-phenylene) 
Polyfoxyisophthaloyloxy -1 . 4-phenylenecyclohexylldene-l . 4 -pheny lene) 
Poly(oxyisophthaloyloxy-1 . 4 -phenyleneisopropyUdene-1. 4-phenylene) 
Polyfoxyisophthaloyloxy -1 . 4 - pheny len erne thy lene -1. 4-phenylene) 
Polyfoxy-S.S'.S.S'-tetramethyl^^' -biphenylyleneoxysebacoyQ 
Poly(oxy-2. 2. 4, 4, -tetramethyl-1 , 3-cyclobutyleneoxycarbonyl-trans-l . 4- 

cyclohexy lene c arbon y I) 
Poly(oxy-2. 2. 4. 4-tetramethyl-l^3-cyclobutyleneoxyterephthaloyl) 
60-6979 trans 

Poly(oxymethylene-l . 4 -cyclohexylenemethyleneoxycarbonyl-trans -1 . 4 - 

cyclohexylenecarbonyO 
PolyfoxypentamethyleneoxyadipoyI) 
Poly(di(oxy-1 , 4-phenylene)oxyisophthaloyl] 
Poly(di(oxy-1 . 4-phenylene)oxy-S-pentyloxyisophthaloyl] 
Polyfoxytetramethyteneoxyadipoyl) 



trans 



Po 1 y(oxy tri m e th y leneoxy ad I poy I) 

Polyfoxytetramethyleneoxycarbonyl-l . 4-cycIohexylenecarbonyl) 
Po Iy(oxytrimethy leneoxy carbony 1 -1 , 4 -cyclohexylenecarbonyO 
Poly(oxyhexamethyteneoxycaxbonyl-2. 6-naphthylenecarbonyO 
Poly(oxypentamethyleneoxycarbonyl-2,6-naphthylenecarbonyl) 
Poly(oxytetramethyleneoxycaxbonyl-2.6-naphthylenecarbonyt) 
Polyfoxy trfmethy leneoxy car bony 1-2. 6 -naph thy lenecarbonyO 
Poly(oxytetramethyieneoxysebacoyl) 



Po 1 y(oxy pen t a m e thy leneoxy ter e ph th a loy I) 
PolyfoxytetramethyleneoxyterephthaloyI) 
PolyfoxytrimethyleneoxyterephthaloyI) 

Poly(oxy-2,6-dimethyl-l.4-phenyleneUopropylidene-3.5-dimethyl-1.4- 

phenyleneoxysebacoyQ 
Poly(oxy-5 -methyl -1 . 3 -pheny len coxy Isophtha loy D 

Poly(oxy-2.5-dimethylterephthaloyloxy-l.4-phenylenehopropylidene-1.4- 
phenylene) 



T g (K) 


Remarks 


References 


300 


Heating rate*32K/min; r\. only 
Lnh 


386 




0.10 dl/g 




216 




419-423 


313 




148 


301 


Heating rate 32K/min: -n,. low 
uih 


148 


290 




148 


~ 233 


Brittle point 


422 


~ 235 


Brittle point 


422 


243-248 


Brittle point 


422 


~243 


Brittle point 


422 


213-223 


Brittle point 


422 


218-223 


Brittle point 


422 


335 




384 


437.583 


Conflicting data 


313.424 


298 


Heating rate 32K/min; t\ . 
* inh 


386.425 




0.14 dl/g only 




433 


Dynamic method , 


366 


498 


Heating rate 8K/min 


371 


418 


Mechanical method 


369 


461 


Mechanical method 


369 


433 




426 


400 




145 


462 


Heating rate 8K/min 145.369,371,427 


423 


Heating rate 20K/min 


313 


330 


Heating rate 8K/min 


371 


442 


Heating rate 20K/min 


42 


457 


Heating rate 20K/min 


42.319,428 


325 


Heating rate 20K/min 


42 


204 




96 


446 


Heating rate 20K/min 


313 


399 


Heating rate 20K/min 


313 


155 


Transition at 194-206K. 1st order 


80.96,243 




(ref. 243). rate lOK/min. 




214 




96 


263 


Heating rate 2 OK/ m in 


" ' ^42 


267 


Heating rate 20K/min 


42 


317 


No measurement details 


337 


311 


No measurement details 


387 


349 


No measurement details 


387 


346 


No measurement details 


387 


216 


Tg decreased as intrinsic viscosity 


1.383,429 




increased 


411 


283 


DTA heating rate 


290.353 


Conflicting data 


6.42.403.411 


368.308 


Conflicting data 


42.183.403.411 


318 


Heating rate 8K/mln 


371 


426 




384 


457 


Mechanical method 


366 
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CLASS TRANSITION TEMPERATURE OF POLYMERS 



Polymer 

3.1.3 Polyfesters) (Conf d.) 

Poly(oxyncopcntylcncoxycaibonyt-1 .4-cyclohexylenecarbonyl) trans 

Poly(oxyneopen ty leneoxy terephthaloy I) 

Poly(oxy-S-nonyl-1.3-phenyleneoxy-2-nuoroisophthaloyI) 

Poly(oxy-5-nonyl-l . 3 -phenyleneoxy-5-fiuoro isophthaloyl) 

Poly(oxy - 5-nonyl- 1. 3- pheny leneoxyisophthaloyl) 

Poly(oxy -5 -octyl-1 . 3 -pheny leneoxy isophthaloyl) 

Poly^xy-S-pentyloxyuophthaloyloxy^^'-biphenylene) 

Poly(oxy-2-pentyloxyisophthaloyloxy-2. 2.3. 3. 4. 4 -hexafluor open tarn ethylene) 

Poly(oxy-4-pentyloxyisophthaloyloxy-2. 2.3. 3. 4. 4-hexafluoropentamethylene) 

Poly(oxy-S-pentyloxyi$ophthaloyloxy-2.2.3.3.4.4-hexanuoropentamethylene) 
Poly(oxy -5 - pen ty loxy isoph tha loy loxy -1 . 4-phenylenemethylene-l , 4-phenylene) 

PoIy(oxy-3 . 3* , 5 , 5 * -tetrapheny 1 -4 . 4' -bipheny ly leneoxysebacoy I) 
Poly(oxy-l . 4 -phenylene fluoren -9 -yltdene -1 . 4 -pheny leneoxysebacoy 0 
Poly(oxy -1 . 3 - pheny lenehexafluorotrimethy lene-l . 3-phenyleneoxycarbonyl -1 , 3- 

phenylenehexafluorotrimethy lene-l . 3 -phenylenecarbonyQ 
Poly(oxy-1 , 4-phenyleneisopropylidene-l . 4-phenyleneoxycaibonyl-l . 4-phenylene - 

sec-butylidene-1 . 4-phenylenecarbonyI) 
Poly(oxy-1 , 4 - pheny leneiso propylidene-1 , 4-phenyleneoxycarbonyl-l . 3 -phenylene - 

hexanuorotrimethy lene-l. 3-phenylenecarbonyl) 
Poly(oxy-l . 4 -phenyleneiso propylidene-1 . 4 -pheny leneoxysebacoy I) 
PolyCoxy-1 , 3 -phenyleneoxy -5 -<1 OH ^icosaHuorodecyl) isophthaloyl] 
PolyC oxy-1 . 3 -pheny leneoxy -S -(pen tadeca fluoroheptyQ isophthaloyl] 
Poly(oxy-l . 3 - pheny leneoxy -2 - fluoro isophthaloyl) 
PolyC oxy -1 . 3 - pheny leneoxy -5 -(heptafluoropropy I) isophthaloyl] 
Poly(oxy-l . 3 - pheny leneoxy isophthaloyl) 

Poly(oxy-1 . 3 -pheny leneoxy -5 -pentyloxytsophthaloyD 

Poly(oxy-2. 6-diphenyl-l . 4 - pheny len em ethylene -3, S-diphenyl-1 . 4-phenylene - 
oxysebacoyl) 

Polyfoxypimeloy loxy -3 . 3 ■ . 5 , 5 * - tetramethy 1-4 . 4" -bipheny lylene) 
Poly(oxypimeloyloxy -2 . 6 -dimethyl -1 . 4-phenyleneisopropylidene -3 . 5 -dimethyl - 
1.4 -pheny len e) 

Poly(oxypimeloyloxy -2. 6-diphenyl-l. 4-phenylenemethytene-3. 5 -diphenyl-l . 4- 
phenylene) 

Poly(oxypropyIeneoxycarbonyl-2.6-naphthylenecarbonyO 
Po ly(oxy propy len eoxy tere ph tha loy 0 
Poly(oxy-5-propyl-1.3 - pheny leneox y iso ph th a loy I) 

Poly(oxyterephthaloyloxy-2-butyl-i . 4-phcnyleneisopropylidene-3-butyl-l .4- 
phenylene) 

Poly(oxyterephtha loy loxy -2 -sec-butyl -1 . 4 -pheny leneisopropylidene -3 -sec - 

bu ty I - 1 , 4 -pheny lene) 
PoIy(oxyterephtha loy loxy -2 -chloro -1 . 4 -pheny leneisopropylidene -3 -chloro - 

1, 4-phenylene) 
Poly(oxyterephthaloyloxy-2-isopropyl-l. 

1 , 4-phenylene) 
Polyfoxylerephthaloyloxydecam ethylene) 
Polyfoxyterephthaloyloxyheptamethylene) 
PoIy(oxyterephthaloyloxyhexamethylene) 
Polyfoxy tere ph tha loy loxynoname thy lene) 
Poly(oxyterephthaloyloxyocta"methylene) 
Po ly(ox y tere ph tha loy loxy pen tarn ethylene) 

Poly(oxyterephthaloyloxymethy lene -1 . 4 -cyclohexylenemethylene) ICFh trans 
Poly(oxy terephthaloyloxy -2 -methyl -1. 4-phenyleneisopropylidene -3 -methyl- 

1.4 -pheny lene) 

Poly(oxyterephthaloyloxy-2.G-dimethyl-1.4-phenylcneisopropylidene-3.5-di- 

methyl-l , 4-phenylene) 
Poly(oxyterephtha loy loxy -1 . 4-phenylene -9. 9 -anthronylidene -1 . 4 -phenylene) 
Poly( oxy terephthaloyloxy -1.4 -pheny lenebenzylidene -1. 4-phenylene) 



-pheny leneisopropylidene -3 -isopropyl - 





Remarks 


References 


303 


Heating rate 20K/min 


42 


341 


Heating rate 20K/min 


42 


307 




432 


293 




255 


304 




384 


314 




384 


411 


Heating rate 20K/min 


313 


290 


DTA heating rate: n. only 
inh 


425 




0.12 dl/g 




282 


DTA heating rate; t\ only 
inh 


425 




0.25 dl/g 




243 


DTA heating rate 


425 


333 


Heating rate 20K/min; tj only 
inh 


313 




0.13 




371 


Heating rate 8K/min. 


371 


424 


Heating rate lOK/min 


347 


345 




148 


~ 480 




165 


389 




433 


280 


Heating rate 8K/min 


363.371,409 


356 




432 


374 




432 


393 


Heating rate 32K/min 


255 


394 


Sample of low 


434 




Values range from 411-463K 


313.384.427. 






435^437 


369 


H«atino ratft 20K/min* -n 

nc4kiii^ 1 ***** » inh 


313 




only 0.13 




365 


Heating rate 8K/min 


371 


369 


Heating rate 8K/min 


371 


357 


Heating rate SK/min 


. 371 


384 


Heating rate 8K/min 


371 


361 


No measurement details 


387 



341 
394 
433 

373 



403 

298. 2C8 

27G 
318.264 
308.270 

318 

313 

353 
~423 

4fU 

493 

570 
473 



Mechanical method 
Mechanical method 



Conflicting data 
DTA heating rate 
Conflicting data 
Conflicting data 
Dynamic method 
Dynamic method 
Heating rate 20K/min 
Dilatonietric method 
Dynamic method 
Heating rate 8K/min 

Heating rate lOK/min 



389 
334 
439 

439 

439 

439 

6.403,411 
411 

6.403.411 
6,403.411 
403 
6,403 
42.440 
366,439.441 

371 

. 347 
426 



POLY( ANHYDRIDES). POlY(UR£THANES) 



III- 163 



Polymer 



T g (K) 



Remarks 



Reference! 



3.1.3 Polyesters) (Cont'd.) 

Po ly(oxy teie phtha loy loxy - 1 
Poly(oxyterephthaloyloxy-l 
Poly(oxyterephthaloyloxy-1 
Poly(oxyterephthatoyloxy-1 
Poty(oxy terephihaloy loxy -1 



. 4 -phenylenecyclohexylmethy lene -1 . 4 -phenylene) 
'. 4 -phenylene fluoren -9 - y lWene -1 . 4 - pheny lene) 
. 4-phenylenehexafluoroisopropylidene-l . 4-phenylene) 
. 4 -phenylene -1 . 1 -indanylidene-l .4-phenylene) 
. 4 -pheny leneisopropylidene-1 . 4 -phenylene) 



Poly(oxy-5-txidecyl-l.3-phenyleneoxyisophthaloyI) 
Poly(oxy-S -undecyl -1 . 3 - pheny leneoxylso phtha loy I) 

Poty(resorcinol isophthalate) see Polyfoxy -1.3 - phen yleneoxyiso phtha loy 1) 



543 
654 
534 
603 
473 

291 
295 



No measurement details 
Heating rate lOK/min 
Softening point 
Heating rate lOK/min 
DTA heating rate 



442 
347 
443 
347 

363.369.371.332. 

427.439.441.443 
384 
384 



; t 



x 



3.1.4 Poly( anhydrides) 

Poly(oxycarbonyl-1 . 4 - pheny lenehex a fluorotrimethy lene -1 . 4-phenylene - 
carbonyO 

Poly(oxycarbonyl-1.4-phenyleneisopropylidene-l.4-phenylenecarbonyn 

Polyfoxycarbonyl -1 . 4 -pheny lene me thy lene -1 . 4 -pheny lenecarbonyl) 
Poly(oxycarbonyl-1.4-phenylenepentamethylene-1.4-phenylenecarbonyl) 

Polyfoxycarbonyl -1 . 4 -pheny lenetetramethy lene -1 . 4 -pheny lenecarbonyl) 
Poly(oxycarbonyl-1.4- P henyleriethiotetrameth y lenemio-1.4-phenylenecarbonyl) 

Poly(oxyisophthaloyO 



3.1.5 



Poly(ure thanes) 

Poly(oxy-2-butenyleneoxycaxbonyUminohexamethyleneiminocarbonyl) cis^ 

Poly(oxy-2-butynyleneoxycaibonynminohexamethylenetminocarbonyD 

PolyCoxycarbonyliminodecamethyleneiminocarbonyloxyhexadecamethylene) 

Poly(oxycarbonyUminohexamethyleneiminocarbonyloxydodecamethylene) 

Poly(oxycarbonyUminohexamethyleneiminocarbonyloxyhexadecamethytene) 

Poly(oxycarb<myliminomethylene-i.4-phenylenemethyleneiminocarbonyloxy- 

decamethylene) 
PolyCoxycarb^yliminomethyl^^ 
dodecamelhylene) 

Poly(oxycarbonyliminomethylene-1.4-phenylenemethyleneiminocarbonyloxy- 
hexadecamethylene) 

Poly(oxycarbonyllmino-4-methyl-1.3-phenyleneiminocarbonyloxydecamethylefte) 
Poly(oxycarbonylimino-4-methyl-1.3-phenyleneiminocarbonyloxynona- 

methylene) . 
PolyCoxycarb^ylimino^-methyl-l.S-phenyleneiminocarbonyloxyoctamethylene) 

Poly<oxycarbonylimlno-1 . 4 -pheny leneme thy lene -1 . 4- P henyteneiminocarbonyl- 

oxyhexadecamethylene) 
Poly(oxyethyleneoxycarbonyliminodecamethyleneiminocarbonyl) 

Poly(oxyethyleneoxycarbonyliminohexamethyleneiminocarbonyl) 
Poly(oxyethyleneoxycarbonyliminononamethyleneiminocarbonyl) 
Poly(oxyethyleneoxycarbonylimino-4-methyl-1.3- P henyleneiminocarbonyD 
Poly(oxyethyleneoxycarbonyUmino-l . 4-phenyleneethylene-l .4 -pheny lene imino- 
carbonyO 

Poly(oxyethyleneoxycarbonylimino-i.4-phenylenemethylene-1.4- P henylene- 
iminocarbonyl) 

Poly(oxyethyleneoxycarbonyUmino-1.4-phenylenetetramethylene-1.4-phenytene- 
Iminocarbonyl) 

Poly(oxyethyleneoxycarbonylimino-1.4-phenylenetrimethylene-1.4-phenyiene- 
IminocarbonyO 

Poly(oxy-2.2-diethyltrimethyleneoxycarbonyUmino-4-methyl-1.3-phenylene- 
Iminocarbonyl) 

Poly(oxy-2.2.3. 3.4. 4-hexanuoropentamethyleneoxycarbonylimino-2. 2.3.3- 

4 4 5 S-octafluorohexamethyleneiminocarbonyl) 
Poly(oxy-2.2.3.3.4.4.5.S-octanuorohexamethyleneoxycarbonylimino-2.2.3.3- 

4 4 5.5-octaauorohexamethylenelminocarbonyl) 
Poly(oxy-2.2.3.3-letranuorotetramethyleneoxycarbonyUmino-2.2.3.3.4.4.5.5- 

octanuorohexamethyleneiminocarbonyl) 



371 
333 
395 
31 2 
319 
319 
335 . 
403 


Amorphous 
Crystalline 

Dynamic mechanical method 


433 
247 
247 
247 

247 
247 
398.444 


234 




383 


229 
223 
307 
309 
312 
322 


Heating rate IK/min 
Heating rate IK/min 
Heating rate IK/min 
Heating rate IK/min 


429 
445 
445 
445 
445 


313 


Healing raie iiv/ niui . 


445 


320 


Lt _ .linn rlt» 1 V / m i n 

ti citing rate i in/ iiiut 


445 


291 
335 


Heating rate lOK/min 
Heating rate lOK/min 


446 
446 


337 • 
313 


Heating rate lOK/min 
Heating rate IK/min 


446 
445 


334 
329 


Heating rate lOK/min 


447 
446 
447 
446,448 
.447 


317 
326 


Heating rate lOK/min 


- 390 




412.366 


Connicting data 


446.447 


379 




447 


347 




447 


213 




443 


298 


DTA heating rate 


449 


293 


DTA heating rate 


449 


311 


DTA heating rate 


450 
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GLASS TRANSITION TEMPERATURE OF POLYMERS 



Polymer 



T 8 (K) 



Remarks 



References 



3.1.S Polyfurethanes) (Cont'd.) 

Poly(oxy-2. 2. 3. 3. 4. 4 -hexanuoropentamethyleneoxycarbonyliminohexamethylene- 
im inocarbony!) 

Poly(oxy-2,2.3.3.4,4.5.5-octanuoTohexamethylencoxycarbonyliminohexa- 

methyleneiminocarbonyl) 
Poly(oxy -2. 2,3,3 -tetrafluorote tramethylencoxycar bony Urn inohexamethy tene - 

Iminocarbonyl) 

Polyfoxymethy lene -5 -tert -butyl -1 , 3 -pheny lenemethy leneoxy carbony Umino -1.4- 

phenylenemethytene -1 . 4 -phenyleneim inocarbony I) 
Poly(oxyhexamethy leneoxycaxbonylimino -2,2,3.3.4,4.5.5 -octa nuorohexa - 

methyleneiminocarbonyl) 
Poly(oxypentamethy leneoxy car bony Um Ino -2, 2 . 3 . 3 . 4. 4 . 5 , 5 -octa fluorohexa - 

methyleneiminocarbonyl) 
Poly(oxytetramethy leneoxy carbony Umino -2,2.3.3.4.4.5.5 -octa nuorohexa - 

methyleneiminocarbonyl) 
Poly(oxydecamethyleneoxyca/bcoyliminohexamethyleneiminocarbonyl) 
Poly(oxydodecamethyleneoxycarbonyUminodecamethyleneiminocarbonyl) 
Poly(oxyheptamethy leneoxy car bony Urn inohexa methylene iminocarbonyl) 
Poly(oxyhexamethyIeneoxycarbonyUminohexamethyleneiminocarbonyO 
Poly(oxynonamethyleneoxycaxbony Urn inohexamethy lene iminocarbonyl) 
PoIy(oxyocUmethyleneoxycarbonyliminohexamethyIeneiminocarbonyO 
PolyfoxypentamethyleneoxycarbaiyliminohexamethyleneiminocarbonyO 
Poly(oxytetramethyleneoxycarbonyUminohexamethyleneiminocarbcinyI) 

Poly<oxytrimethyleneoxycarbonyUminohexamethyleneim inocarbony I) 
Poly(oxyhexamethyleneoxycaxbonyliminomethy lene-1 . 4 -phenylenemethylene - 
Iminocarbonyl) 

Poly(oxyheptame thy leneoxy carbon ylim ino -4 -methyl -1.3- phenyleneim ino - 
carbony I) 

Polyfoxyhexamethyleneoxycarbonylimino -4 -methyl -1 . 3 -pheny lene iminocarbonyl) 
Poly(oxypentamethy leneoxy caxbony Umino -4 -methyl -1 . 3 -pheny leneim ino - 
carbony I) 

Poly<oxytetramemyleneoxycajbonylimino-4-methyt-l,3-phenyteneiminocaxbonyl) 
Poly(oxytrimethyleneoxycajbcnyUmino-4-methyI-l,3-phenyleneiminocarbonyl) 
Poly(oxydecamethyleneoxycajbonylimino-1 . 4 -phenylenemethylene -1 . 4- 

phenyleneiminocajbony 0 
Polyfoxydodecamethyleneoxycarbonylimino-l , 4 -phenylenemethylene -1 .4- 

pheny 1 en e im in oca rbony I) 
Poly(oxyheptamethyleneoxycaxbonyU.T.ino-l . 4 -phenylenemethylene -1 . 4- 

pheny len e im in oc ar bon y l) 
Polyfoxyhexamethyleneoxycarbonylirr.ino-l . 4 -phenylenemethylene -1 , 4- 

pheny leneim inocarbony I) 
Poty(oxynonamethyleneoxycarbonytimino-1.4-phenylenemethylene-l.4- 

pheny leneim inocarbony I) 
Poly(oxyoctamethy leneoxy car bony Umino -1.4 -pheny lenemethy lene -1.4 - 

pheny leneim inocarbony I) 
Poly<oxypentamethyleneoxycarbon ylim ino -1 . 4 -phenylenemethylene-! .4-^ — 

pheny leneim inocarbony 0 
PoIyCoxytetramethyleneoxycaxbony Umino -1 . 4 -phenylenemethylene -1 . 4^ 

phenyleneim inocarbony I) 
Poly(oxytrimethyleneoxycarbcnyllm ino -1 , 4 -phenylenemethylene -1 . 4-phenylene - 

iminocarbonyl) 

Poly(oxymethylene -1.3 -pheny lenemethy leneoxycarbonylimino-l, 4 -pheny lene - 

methylene -1 ,4 -pheny lene iminocarbonyl) 
Poly(oxyneopentyIeneoxycarbcnylimino-4-methyl-1.3-phenyleneiminocarbonyI) 

3.2 Main -chain O-Heteroatom Polvmers 
3.2.1 Poly(sulfonates) 

Poly(oxysulfonyl-l . 3-phenylenecarbonyl -1.3 -pheny lenesulfonyloxy-l . 4- 
pheny leneisopropylldene -1 . 4 -phenylene) 

Poly(oxysulfonyl-1.3-phenyleneJuironyloxy-l.4-phcnyleneUopropylidene-1.4- 

phenylene) 



289 


DTA heating rate 


449 


211 


DTA heating rate 


451.452 


232 


DTA heating rate 


450 


337 


DTA heating rate 


453 


2*73 


DTA heating rate 


451.452 


306 


DTA heating rate 


449 


306 


DTA heating rate 


450 


323 


Heating rate iOK/min 


446 


307 


Heating rate lK/min 


445 


323 


Heating rate IOK/min 


446 


332 


Heating rate IOK/min 


446 


331 


Heating rate IOK/min 


446 


331 


Heating rate IOK/min 


446 


331 . 231 


Conflicting data - 


446,449 


215.253.303. 


Conflicting data 


160.261.344.429.446 


273,332 






323 


Heating rate IOK/min 


446 


329 


Heating rate lK/min 


445 


334 


Heating rate IOK/min 


446 


305 


Heating rate IOK/min 


446 


325 


Heating rate IOK/min 


446 


315 


Heating rate IOK/min 


446.454 


345.213 


Conflicting data 


446,443 


321 


Heating rate IK/min 


445.446 


316 


Heating rate IK/min 


445 


357 


Heating rate IOK/min 


446 


324 


Heating rate lK/min 


445.446 


345 


Heating rate IOK/min 


446 


352 


Heating rate IOK/min 


446 


.368 


Heating rate IOK/min 


446 


332 


Heating rate 10K/min. 


446 


392 


Heating rate IOK/min 


446 


379 


Viscosity only 0. 20 


453 


241 


DTA heating rate 


448 


395 


Mechanical method 


361 



~ 385 Not well defined: mechanical method 



361 



POLY(SILOXANES) 



HI-165 



3.2 



Polymer 

Main -chain O-Hcteroatom Polymers (Cont'd.) 



3.2.2 Nitroso -polymers 

Poly(oxy - 2 -bromote tra fluoroe thy Urn in o te tr a fiuoroe thy len e) 

Poly(oxy -1 . 1 -dinuoroethyliminotetrafluoroethylene) 

Poly(oxytrifluorome thy Urn in otetra fluoroe thy lene) 

Polymer from tri fluor on itrosom ethane and bromotri fluoroe thy lene 

Polymer from trifluoronitrosomethane and chlorotri fluoroe thy lene 

Polymer from trifluoronitrosomethane and pexfluorobutadiene 

Polymer from trifluoronitrosomethane and 1.1, 2 -trifluorobutadiene 

Polymer from trifluoronitrosomethane and trifluoromethyl trlfluorovinyl ether 

Polymer from trifluoronitrosomethane and trifluoromethyl trifluorovinyl sulfide 

Polymer from trifluoronitrosomethane and hex a fluoro propy lene 

3.2.3 Poly(siloxanes) 

Poly(dimethybiloxane) see Poly(oxydime thy b ily lene) 
Poly Coxydi(penta fluor ophenyQsilylenedi(oxydimethy Isily lene)] 
Po ly C oxy m e thy Ich loro tc tra fluoro pheny lsi ly lene d i(oxyd im e th y Isi ly lene) ] 
Po ly(oxyme thy tpen ta fluoro phen y Is Ily lene) 

Poly(oxymethylpenta fluoro pheny lsilyleneoxy dime thy Is Uy lene) 

Po ly C oxymethy Ipen ta fluoropheny Is ily lenedifoxyd imethy Is ily lene) ] 
Poly(oxymethyl-3 , 3, 3 -tri fluoropropy Isilylene) 

Po ly C oxy(me thy f)-3 , 3 . 3- tri fluoro propy Isily ten ee thy len edodeca fluor ohex ame thy len e - 

e thy len e(methy 1) -3 , 3 , 3 - tri fluoro pro py lsi ly lene ] 
Poly C oxy(me thy 1) -3 , 3 , 3 - tri fluoro propy lsi ly leneethy lenee i cosa fluor ode ca - 

methy leneethy lene(methyl) -3.3.3 -trifluoro propy Isilylene] 
PolyCoxy(methyI) -3,3, 3-trifluoropropylsilyleneethylenehexadecafluoroocta- 

methy leneethy lene<methyl) -3,3.3 -tri fluoropropy Isilylene] 
Po ly C oxy(me thy I) - 3 , 3 , 3 -tri fluor opropy Is ily len ee thy len eocta fluoro te tra - 

methy lenee thy lene(methy I) -3.3,3 - tri fluoropropy Isily lene] 
Po ly C oxy(me thy I) -3 , 3 , 3 - tri fluor o pro py b i ly lene -3 . 3 -di fluoro pen ta m e thy len e - 

(methyO -3, 3 . 3 -trifluoropropy Isily lene] 
Po ly C oxy(me thy 0-3,3.3 -tri fluoropropy Is i ly lene -3 . 3 , 4 , 4 - tc tra fluorohex a - 

methy lene(me thy 0 -3.3. 3 - tri fluoropropy Isily lene] 
Poly C oxy(methy0 pheny Isily lene ] 
PolyCoxy(me thy 0 pheny Isily leneoxy-1 , 4 -phenylene] 

PolyC oxy(methyl) phen ybily leneoxy-1 . 4 -pheny leneboprbpylidene -1 . 4 -phenylene] 
Poly(oxydimethylsilylene) 

Poly(oxydimethylsilylene-2.4, 5. 6 -te tra fluoropheny lenedimethy Isily lene) 
Poly(oxyd imethy Isily leneneopentyleneoxyisophthaloyloxyneo pen ty lene - 
dlmethylsilylene) 

PolyC oxy dl methy Isily len en eopentyleneoxyterephthaloyloxyneopenty lene- 
dimethy Isily lene) 
Poly C tri(oxydimethy Isily lene) oxy(methyl)trimethyUiloxysily lene] 
PolyC trKoxydimethy Isily lene) oxy(methy I) -2 - phen yle thy Isily lene] 
PolyCtri(oxydimethyUilylene)oxy(methyl)phenylsilylene] 
PolyC oxy tri(dimethy Isily leneoxy)(methy I) pheny Isily lene -1 . 3 -phenylene - 

(me thy 1) phen y Is i ly len e ] 
Poly(oxydimethyUllyleneoxydimethylsilylene -2. 4.5.6 -tetra fluoropheny lene - 

dimethylsilylene) 
Poly(oxydimethybllyleneoxy-l . 4 -phenylene) 

Poly(oxyd imethy lsilyleneoxy -1 . 4 -pheny lene iso propy lidene -1 .4 -phenylene) 
Polyfoxydimethybilylene -1 , 3 -phenylenetetrafluoroethy lene- 1 . 3-pheny lene - 
dlmethylsilylene) 

Poly(oxyd imethy Isily lene -1 .3 -phenylenehexa fluorotrimethy lene -1 . 3 -phenylene - 

dlmethylsilylene) 
PolyCdKoxydimethylsilylene) -1 . 4-phenylenedimethylsilylene] 
Poly C penta(oxydimethybilylene) -1 . 4 - phen y lened im e thy Is ily lene] 
PolyC tetra(oxydimethybilylene) -1 . 3 -pheny lenedimethy Isilylene] 



T fiO 


Rem arks 


References 


256 


Heating rate 15K/min 


455 


233 


No measurement details 


4S6 


219 




423.457-462 


276 


Heating rate 15K/min 


455,461 


248-253 




423 


266,230 


Heating rate 15K/min: conflicting data 455,461 


218 


No measurement details 


456 


268 


DSC heating rate 


457 


225 


No measurement details 


461 


264 


No experimental details 


456 


231 


No experimental details 


463 


193 


No experimental details 


463 


248 


No measurement details: C only 


463 




0.2 dl/g 




208 


No measurement details: Cxj) only 


463 




0.24 dl/g 




190 


No measurement details 


463 


< 193 




421.423.464. 






465,466 


249 


DSC heating rate 


466 


262 


DSC heating rate 


466 


245 


DSC heating rate 


466 


248 


DSC heating rate 


466 


235 


DSC heating rate 


466 


246 


DSC heating rate 


466 


187 




467 


368 


Low viscosity 


468 


331 


Low viscosity 


468 


146 




1,6,223,243, 






467.469-474 


245 


No measurement details 


463 


221 




430 


238 




431 


' 148 




475 


171 




475 


201 




475 


231 


DTA heating rate 


302 


212 


No measurement details 


463 


363 


Mechanical method 


463,476 


318 


Mechanical method 


468,476 


271 


Heating rate 32K/min: crystalline 


477 




samples 


148 


265 


Heating rate 32K/min 


210 


DSC heating rate 


478 


193 


DTA heating rate 


302 


198 


DTA heating rate 


302 
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CLASS TRANSITION TEMPERATURE OF POLYMERS 



Polymer 



T g 0O 



Remarks 



References 



3.2.3 Polyfsiloxanes) (Cont'd.) 

Poly[tetra(oxydimethyUilylene)-1.4-phenylenedimethybiIylene] 

PolyG tri(oxydimethylsilylene) -1 . 4-phenylenedimethylsilylene] 

Poly(oxydimethylsilylene-l . 4-phenyleneoxy-l . 4-phenylenedimethyUilylene) 
Poly[penta(oxydimethyUilylene)-1.4- P henyleneoxy-1.4.phenyte n edimcthyl- 

silylene] 

Polyltetra(oxydlmethylsilylene)-1. 4-phenyleneoxy-l. 4-phe.nylenedimethyl- 
silytene] 

PolyC tri(oxydimethylsilylene) -1 . 4 -phenyleneoxy-i . 4-phenylenedimethylsilylene] 

PolyCoxy-1 . 3 -phenyleneoxy-5 -<triphenylsiloxydimethyUiiyOisophthaloyl] 

Poly(oxydlphenytJilyleneoxydimethylsilylene-1.4-phenyienedlmethyUilylene) 

Poly(oxydiphenyUiiylene-l.3-phenylene) 



201 DTA heating rate 

211 DTA heating rate 

203 Heating rate 8K/min 

208 DTA heating rate 

221 DTA heating rate 

236 DTA heating rate 

376 Heating rate 32K/min 

•*+ 273 DSC heating rate 

— 331 DTA hearing rate 



302 
302 

301 
302 

302 

302 

438 
478 
114 



3.3 Main-chain -C-<S)-C- and -C-S-N- Poly men 

3.3.1 Poly(sulfides) 

PoIy(oxycarbonyloxy-2-methyl-l,4-phenylenethio-3-methyt-l,4 
Poly(oxycarbonyloxy-l . 4-phenylenethio-l . 4-phenylene) 
Poly(oxyethylenedithioethylene) 
Poly(oxyethylenetetrathioethylene) 
Poly(oxyrnethyleneoxyethylenedithioethylene) 
Poly(oxymethyleneoxytettame thy lenedithiotetramethy lene) 
Poly(oxytetramethylenedithiotetramethylene) 
PolyC thio-1 -(allyloxymethy l)ethylene] 

Poly(thiocarbonyl fluoride) see Poly(thiodinuorom ethylene) 

Poly(thto -1 , 2 -cyclohexy lene) 

Poly(thio-l , 3 -cyclohexy lene) 

Poly(thioe thy lene) 

Poly(dithioethy!ene) 

Polyttetrathioethylene) 

Poly(thio-l -ethylc thy lene) 

Poly(thto-2 -ethyl -2 -methy ltrimethylene) 

Poly(thiodifluoromethylene) 

Poly(thiom ethylene) 

Poly(thiotrime thy lene) 

Poly(dithiodecamethylene) 

Poly(dithiohexame thy lene) 

Poly(dithiopentamethylene) 

P6ly(trithiode came thy lene) 

Poly(tetrathiodecamethylene) 

Poly<dithiomethylene-l . 4-phenylenemethylene) 

Poly(tetrathiomethylene-1.4-phenylenemethylene) 

Poly(trithiomethy lene -1, 4-phenylenemethylene) 

Poly(thib-l -methy ltrimethylene) ' 

Poly(thioneopentylene) 

Poly(thlo-l, 4-phenylene) . 

Poly(thiopropylene) 



e) 340 


No experimental details 


338 


— 383 


DTA heating rate 


•367 


220 


Mechanical method 


248.249 


233 




248 


214 




248.249.283 


197 




248 


197 




248.249 


213 




220 


~ 256.-223 


Conflicting data 


■479.480 


221 


DTA heating rate 


480 


possibly ~ 253 


Interpretation difficult 


431-483 


246 


Mechanical method 


248.249 


249 




248.249 


218 




220 


~223 




160 


155 




484-486 


213 


No measurement details 


432 


~ 223 


Conflicting data 


480,487.483 


203 


DTA heating rate 


489 


199 




248 


201 




248 


203 


DTA heating rate 


489 


197 


DTA heating rate 


489 


296 


DTA heating rate 


249.489 


276 


DTA heating rate 


489 


291 


DTA heating rate 


489 


. - - 214 


DSC heating rate 


490 


233 


Heating rate 20K/min 


160.430 


370 


DSC heating rate 


305.307.403.494 


226 


220.432.433, 



495. 49G 



Thiokols 



"see Poly(thio methylene)* 



3.3.2 Poly(thioesters) 
Poly(thio-3-methyl-6-oxohexamethylene) 
Poly<thio-l -methyl -3 -oxo trim ethylene) 
Poly(thio-6-oxohexamethylene) 

3.3.3 Poly(sulfones). p °jy(wJfOTarnlde$) 
Poly(oxy-2-acetoxytrimethyleneoxy-l. 4-phenylenesulfonyl-l . 4 -phenylene) 
Poly(oxy -4. 4" -bipheny lyleneoxy-1 . 4 -phenylenesulfonyl -1 . 4-phenylcne) 
Poly(oxycarbonylneopentylenesulfonylneopentylene) 



293 
285 
292 



403 . 

503 

323 



DTA heating rate 
DTA heating rate 

Mechanical method 



497 
493 
499 



219 
116 
160 
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POLY(SULFONES). POLY(AMIOES) 



11-167 



Polymer 



T g 0O 



Remarks 



References 



(Conf d.) 



Poly(sulfones). Poiy(sulfonamjdes) 

Polytoxycarbonyldi(oxy-i . 4-phenylene)sulfonyl-l . 4-phenyleneoxy-l . 4 -phenylene] 
Poly(oxy-2-hydroxytrimethyleneoxy r l . 4-phenylenesulfonyl-l . 4-phenylene) 
Poly(oxytetramcthyleneoxy-1 . 4-phenylenelsopropylidene-l . 4-phenyleneoxy-l . 4- 

phenylenesulfonyl-1 , 4-phenyleneoxy-l . 4 -phenylene isopropylidene-1 . 4 - 

phenylene) 

PolyCoxyneopentylenesulfonylneopentyleneoxycarbonyUminohexamethylene- 
iminocaxbonyl) 

Poly(oxy-5-pentyloxyisophthaloyloxy-1.4-phenylenesulfonyl-l. 4-phenylene) 
Poly(oxy-l. 4-phenyleneisopropyUdene-l. 4-phenyleneoxy-l. 4-phenylcnesulfonyi- 

methy llminotetrame thy lenemethyliminosulfony I -1 , 4-phenylene) 
Poly(oxy-1.4-phenylenestilfinyl-l. 4-phenyleneoxy-l. 4-phenylenecaxbonyl-l. 4- 

phenylene) 

Poly(oxy-l . 4-phenyIenesulfinyl-l .4-phenyleneoxy-l . 4 -phenylene isopropy I idene- 
1,4 -phenylene) 

Poiy(oxy-l . 4-phenylenesulfonyl-4. 4* -biphenylylenesulfonyl-1 . 4-phenylene) 
Poly(oxy-l . 4-phenytenesulfonyl-2. 7 -naphthylenesulfonyl-1 .4-phenylene) 
Poly(oxy-l . 4-phenylenesulfonyl-l . 4-phenylene) 

Poly[di<oxy-l,4-phenylene)sulfonyl-1.4-phcnylene] 
Poly [tri(oxy-l. 4 -phenylene)$ulfony 1-1, 4 -phenylene] 

Poly(oxy-1.4-phenyleiiesulfonyl-1.4.phenyleneoxy-2-chloro-1.4-phenyleneiso- 

propylidene -3 -chloro-1 . 4 -phenylene) 
Poly(oxy-l.4-phenylen«ulfonyl-i;4-phenyleneoxy-2.6-dlmethyl-1.4-phenylene- 

isopropyltdene-3.S-dimethyl-1.4-phenylene) 

Poly(oxy-l . 4 -phenylenesulfonyl-1 .4-phenyleneoxy-l . 4-phenylenecarbonyl -1.4- 

phenylene) 

Poly(oxy-l. 4-phenylenesulfonyl-l. 4-phenyleneoxy-l. 4-phenylenecyclohexylidene- 
1 , 4-phenylene) 

Poly(oxy-l. 4-phenylenesulfonyl-l. 4-phenyleneoxy-l. 4-phenyleneethylidene- 

1 . 3 - cyclohexylene -1 . 4 - phenylene) 
Poly(oxy-1.4-phenyten«ulfonyl-1.4-phenyleneoxy-1.4-phenylenehexanuoro- 

2 . 2 -propylidene -1 , 4-phenylene) 
Poly(oxy-1 . 4-phenylenesulfonyl-l . 4-phenyleneoxy-l . 4 -phenylene isobutyli dene - 

1.4 - phenylene) 

Poly(oxy-l. 4-phenylenesulfonyl-l. 4-phenyleneoxy-l. 4-phenyleneisopropylidene- 
1 , 4 -phenylene) 

Poly(oxy-l . 4-phenylenesulfonyl-l . 4-phenyleneoxy-l . 4 -phenylene methylene -1.4- 
phenylene) 

Poly(oxy-l . 4-phenylenesulfonyl-l. 4-phenyleneoxy-l . 4-phenylenemethylphenyl- 

methylene-1 . 4-phenylene) 
Poly(oxy-l. 4-phenylene«ulfonyl-l. 4-phenyleneoxy-l. 4-phenylene-2.2-norbornylene- 

1. 4-phenylene) 

Poly(oxy-1.4-phenylenesulfonyl-1.4-phenyleneoxy-1.4-phenylenedlphenylmethylene. 
1,4 -phenylene) 

Poly(oxy-l . 4-phenylenesulfonyl-l , 4-phenyleneoxy-l . 4-phenylenethio -1.4- 

phenylene) . . ... ........... 

Poly(oxy-l. 4-phenylenesulfonyl-l. 4-phenyleneoxyterephthaloyl) 

Poly(oxyterephthaloyloxyneopentylenesulfonylneopentylene) 

Poly(su I fony 1-1. 2 -cyclohexylene) 

poly(sul fony I -1,3 -cyclohexylene) 

Poly(sul fony Ineo pen tylene) 

Polyfcul fony 1-1 . 4-phenylenemethylene-l . 4 -phenylene) 



.478 
423 
413 



Mechanical method 
Mechanical method 



223 
219 
116 



303 
443 
303 


Heating rate 20K/min; ^ 
Mechanical method 


160 

only 0.11 313 
116 


478 


Mechanical method 


116 


433 


Mechanical method 


116 


533 
523 
437 

483 
453 
478 


184 
184 

Calculated T g for infinite 116.184,314-316 
molecular weight: 511 K (re f. 316) 
Mechanical method 116 
Mechanical method 116 
Mechanical method l* 6 


508 


Mechanical method 


116 


478 


Mechanical method 


116 


473 


Mechanical method 


116 


503 


Mechanical method 


116 


478 


Mechanical method 


• 116 


473 


Mechanical method 


116 


449 
453 


Mechanical method 


102.116.262,287, 
316-323 

. 116 


473 


Mechanical method 


11C 


523 


Mechanical method 


116 


503 


Mechanical method 


116 


448 


Mechanical method 


116 


522 
373 
401 
381 
386 
497 


Heating rate 20K/min 313 
? DTA heating rate: T) low 16° 
Heating rate 20K/m£n 480 
Heating rate 20K/min 

Heating rate 20K/min 160.430 
Heating rate 40K/min; calculated T g 316 



at infinite molecular weight: 511K 



■ Main -chain -C -N -C -Polymers 
Poly(amide$) 

poly( e -caprolactam) see Nylon 6 

Polyfhexamethylene adipamlde) 

see Nylon 6.6 
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CLASS TRANSITION TEMPERATURE OF POLYMERS 



Polymer 

Poly<amides) (Conf d.) 

Nylon 3 (Poly(lmino-l -oxotrimethylene)] 

Nylon 4.6 tPoly(iminotetramethyleneiminoadipoyl)) 
Nylon 5.6 (Polyfiminopentamethyleneiminoadipoyl)] 
Nylon 6 [Poly<imino-l -oxohexamethylene)] 



Nylon 6,6 [p 0 ly(im m oadipoyUminohexamethylene)] 



Nylon 6.7 [Poly(immohexameUiyleneiminopimeloyt)] 

Nylon 6.8 fPolv<iminohexamethyteneiminosuberoyl)] 

Nylon 6.9 (PolyOmuiohexamethyleneiminoaielaoyl)] 

Nylon 6.10 (Poly<imuiohexame thy lene iminoscbacoyl)] 

Nylon 6.12 [Poly(lminohexame thy leneiminododc caned ioyl)) 

Nylon 7 [Poly(imino-l -oxoheptamethylene)] 

Nylon 7.6 [PolyflmuioadipoyUmlnoheptame thy lene)] 

Nylon 7.7 [polytimmopimeloyliminoheptamethylene)] 

Nylon 8 [Poly(lmino-l -oxooctamethylene)] 

Nylon 8.6 C Po ly( I m in oad I poyllmtnoocta methylene)) 

N y Ion 3 . 1 0 ( Poly( Im inooctam e thy lene im inode cane d toy I) ] 

Nylon 3.12 (Poly(lm£nooctamethyleneiminododecanedioyl)) 

Nylon 8,22 [Polytlmuiooctamethyleneiminodocosajiedioyl)) 

Nylon 9 [PolyOmlno-l -oxononamethylene)) 

Nylon 9,6 [Poly(iminoadipoyllminononamethylene)] 

Nylon 10 (Poly(imino-1 -oxodeeame thy lene)} 

Nylon 10,6 (poly(lmlnoadipoyliminodecaniethylene)] 

Nylon 10.10 [ Poly(iminosebacoy I Im inode came thy lene)] 

Nylon 10.12 (Poly(lminodecamethylene£mlnododecanedioyl)] 

Nylon 11 [Poly(lmino-1 -oxounde came thy lene)) 



Nylon 12 [ Po I y( im Ino -1 -oxodode cam ethylene)) 

Nylon 12.18 [poly(lminododecamethyleneimmooctadecanedioyl)) 

Nylon 13 ( Po 1 y( I m ino - 1 -oxotxide cam ethylene)] 

Nylon 14.13 [Poly(lminotetradccamethyleneiminooctadecanedloyl)) 

Nylon 13.18 [Poly(iminooctadccanedioyliminooctadecamethylene)] 

Poly(v -benzyl L-glu tarn ate) 

Poly(butyliminohcxanuoroglutarylbutyliminohexamethylene) 
Poly(butylimino-2,2.3.3.4,4-hexanuofopentamethylencbutyliminoadipoyl) 
Poly(cthyliminohexanuotoglutarylethyUminohexamethylene) 
Poly(ethylimino-2, 2, 3.3.4.4 -hexanuoropentamethyleneethyliminoadipoyt) 
Poly(iminoadipoylimino-1.4-cyclohexylenemethylene-1.4.cyclohexylcne) 

$&f. tram/trans. Vfr cis/trans 
Poly(imInoadipoyliminotrimethylenenuoren-9-ylidenetrimethylenc) 

Poly(iminoadipoyliminotrimethyleneUobutylphosphtnidenetrimethylene) 

PolyCIminoaUipoyliminotrimethylenemethyllminotrinielhylene) 

Poly(imvnoadipoyliminomethylene.2.5-dimethyl-1.4-phenylenemethylene) 

Poly(iminoadipoyliminotrimethylenemethylphosphinylfdenetetramethylene) 

Poly(iminoadipoyliminotrimethylenemethylphosphinylidenetrimethylenc) 

Poly(iminoadipoyliminotrlmcthylcneoctylphoiphinylidenetrimethylene) 

PolyCiminoadipoyliminotrimethylene<phenylpho»phinidene)trimcthylcne] 

PolyCiminoadipoylimlnotrimethyten e (phenylphosphinylidene)trimethylen C ] 

Poly<imino-5-tert-butylIsophthaloylIminohexamethylene) 

Poly(imino-5-teft-butyliwphthaloylIminomethylene-1.4.cyclohexylcnemethylene) 



T (K) 
B 


Remarks 


References 


384 


Crystalline. DTA heating rate 502 


316 


Dynamic method 


503 


318 


Uctlinn fit* W / m i n 


504 . 5 05 


313-360 


uon I acting data, mosi 


i ic i nt i oo 1 si 

l . io , l ui . i ii , i a7 , 




values — jlo-jAoK. 


im oci <to ii o 
191 , Zbl , ZbZ. 31 8, 






134 396 1QQ 41 f, 








— 323 


fonfliftino data mast 


6.75.78.161.170,171. 




values aooui j^on 


191, 234. 261. 262. 272. 






317.326,344. 381 . 388. 






394,396. 399. S06. 510. 






521,522-533 


331 




492,506 


330 


Heating rate 0.5K/min 


506 


331 




521 


323 


Variable data below 323K 


75, 1 bl . lOO, 107 , 191 , 






too sni 




• 


^•>fl ^14 


319 


Heating rate 0.5K/min 


infi m Kid 


325 




i m enc cit oo 
191 . 50o, 397, ooo 


318.333 


Conflicting data 


282, 492. 505, 506 


328 


Heating rate 0.5K/min 


506 


323 




538 


318 


Heating rate 2K/min 


505 


333 


Heating rate 2K/min 


505 


323 


Dynamic method 


535 


321 


Dynamic method 


S35 


319 


506*. 537; 538 


313 


Estimated 


504 


315 




538 


313 


Heating rate 2K/min 


505 • 


333.319 . 


Conflicting data 


505.506 


322 


Dynamic method 


535 


316.365 


Transitions affected by 


75.191.506.513. 




thermal history and relaxa 


538 




tion effects 




314 


Affected by thermal history and 75.520,538 




relaxation effects 




323 


Dynamic method 


535 


314 




538 


321 


Dynamic method 


535 


323 


Dynamic method 


535.536 


— 283 


Dynamic method 


273 


— 293 


Brittle point 


539 


283-283 


Brittle point 


539 


— 278 


Brittle point 


...... 539 


293 


Brittle point 


539 


458 


T g depends on cis/ trans isomer content 540 


393 


Mechanical method, heating rate 78.161 




lK/m£n 


492 


344 


DTA heating rate 


278 




492 


343 


DTA heating rate 


303 


332 


DTA heating rate 


492 


332 


DTA heating rate 


492 


235 


DTA heating rate 


492 


322 




492 


328 




492 


436 


DTA heating rate 


453 


509 


DTA heating rate 


453 
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POLY(AMIDES) 



111-169 



polymer 



Poly(amldes) (Conf d.) 
K,ly<imino-S-tert-butylisoph^^ 

Pol y Cimlno.5-t t rt.butyliwphthaloyllmlno(2.5-dimcth y lh C x a mcthylcnc) 
PolyClmino-5-tcrt-butytUophih a loyU m ino(3.4.dimcthymex a m C thyl t n C )) 

PoWtimmocarbonyl-l.a-adimanty^ 

Poly(iminocarb OT yl-2.2--biphenylyl^^ 

yUdenetrimethylene) 
Poly(iminocarb<myl-U4-cyclohexylenemethylene) 

Poly(iminocarbo«yl-1. 4-phenylene^ 

PoWmino-1.4-cyclo h «y^ 

98fc trans/trans. 2* cis/trans 
Poly<imino-l . 4-cyclohexy lene me thy lene -1 ,4-cyclohexyleneiminosebacoyl) 

99* trans/trans. 2* cis/trans 
PolyCimin~thylene-1.4-phenyleneethy^^ 

Poly(lminoethylene«l . 4 -phenyleneethyleneimino-1 , 1 8 -dloxooctade cam ethylene) 
Poly<lrninoethylene-l . 4-phenyleneethyleneimino-l . 1 4 -dioxote trade cam ethylene) 
Polyaminoethylene-1.4-^ 

Poly(lrninoethylene-1 . 4-phenyleneethylenelmin«ebacoyl) 
Poly(imino g lutarylimino-2.2-dimethylpentamethylene) 
PolyCUninoisophthaloy limino -4 . 4 ' -b ipheny lylene) 
Poly<iminoisophthaloyliminohexamethylene) 
Poly< lm inoisophthaloy lim inooctamethy lene) 

PolyCirninoisophmaloyllminornethylene-l^-cyclohexylenernethylene) 

PolyCiminoisophthaloyliminotiirnethylenenuoren-S-yUdenetrimethylene) 

Poly(tminoisophthaloyliminornethylene-X.3-phenylenemethylene) 

Poly(lm£noi$ophthaloylimino-3.4-dlmethylhexamethylene) 
Poly(iminoUophthaloylirnino-2,2-dlmethylpenUrnethylene) 
Poly<imtnoisophthaloyUmino-l . 4-phenylenemethylene-l . 4-phenylene) 
Poly<iminomejaconoylixnlnodecamethylene) . 
Poly(iminomesaconoyllminohexame thy lene) 

Poly(iminomesaconoyUrninornethylene-X.3.phenytenernethylene) 
Poly(lmino-3-methyUdipoyllmmohexamethylene) h , hnlnvn 
Poly(lminomethylene-S-tert-butyl-1.3^^^ 
. PoIWiminomethylene-S-tert-butyi-1.3^ 
Polyammomethylene-5-tert-bu^^ 
Pol*iminomethylene-1.3-cyclohe^^ 

Poly(iminomemylene-1.3-cyclohexylenernethylenelminolsophthaloyl) 
PotyCiminotrirnethylenenuoren-g.ylidenetrimethyleneirninosebacoyl) 

Poly(lmtaohexamethyleneim£flocaxbonyl-2.2^blphenylylenecaxbooyl) 

Polydminohexamethyleneiminocarbonyl -1 . 4-phenylene -2 . 2 -butylidene -1.4- 
phenylenecarbonyl) 

Poly(iminotetramemyleneiminocarbonyl-1 . 4-phenylene -2. 2 -butylidene -1.4- 

phenylenecarbonyl) 
PolWiminopentamelhyreneiminocaxbonyl-l. 4-phenylene -2 -oxoethylene) 

Poly(iminotetramethylenelminocarbonyl-1.4-phenyIene-2-oxoethylene) 

Poly(iminotrimethyleneiminocaxbonyl-1 . 4-phenylene-2-oxoethytene) 

Poly(Iminohexamethyleneimino-4-methytpimeloyl) 

K>lv(lmlnoocUm«U^ 
Poly(immohexamethyleneim^ 

methylene) _ ... _ 

Po l y(iminoh«an, e ihyIen e imino-l-oxo«m e 0.ylen e phe n y.pho S ph U »thioyUd=n=-3- 

oxotrimethylene) 

P 0 ly(iminoh e «mc l hyl e neimino-l-««ttlmcthy. eneP h eB ylpho,ph> n yUde„e-3-«o- 

trimethylene) 
Poly(iminopentamethyleneiminoterephthaloyl) 

Polytiminomethylene-l^.S-trimethyl-l.S-cyclohexyleneiminoadipoyn . 
PolyiminomethyIene-l,3.3-tru^^ 

PolyCiminomethy.ene(2.5-dimethyl-1.4- P henylene)methyleneiminosuberoyll 
PoIy(iminomethylene-1.3-phenylenemethylenetminoadipoyD 



465 
477 
422 
446 
~3S5 
438 

466 
377 
403 

417 

358 
348 
366 
369 
378 
355 
SS8 
390 
383 

481 . 

448 

438 

398 
426 
> 500 
347 
367 
403 
290 
482 
382 
461 
473 
453 
358 

400 

427-437 

446-455 

-376 
357 
332 
323 
333 
395 

316 

302 

~500 
433 
473 
351 
346 



DTA heating rate 

DTA heating rate 

DTA heating rate 

DTA heating rate 

Value* from 378-393K obtained 

Mechanical method, heating rate 

IK/min 

DTA heating rate 

Heating rate 20K/min 

T depends on cis/trans isomer content 

Tg depends on cis/trans isomer content 



453 
453 
453 
453 
255 
78.161 

S17 
541 
540 

540 



Dynamic method 
Dynamic method 
Dynamic method 
Dynamic method 
Dynamic method 
DTA heating rate 
DTA heating rate 



13. 



Dynamic method 

DSC heating rate 

Mechanical method 

Mechanical method, heating rate 

IK/min 

DSC heating rate 

DTA heating rate 

Dynamic method 

Heating rate 16K/min 

Heating rate l6K/min 

Heating rate 16K/min 

DTA heating rate 

DSC heating rate 

DTA heating rate^ 

DSC heating rate 

DTA heating rate 

DSC heating rate 

Mechanical method, heating rate 

IK/min 

Mechanical method, heating rate 
lK/mtn 



^Heating rate 20K/min 
Heating rate 20K/min 
Heating rate 20K/min 

Dynamic method 

Mechanical method., heating rate 

IK/min 



Dynamic method 
No experimental details 
No experimental details 
DTA heating rate 

Mechanical method, heating rate IK/min 



536 
536 
536 
536 
536 
542 
311.312 
161.255.543 
544 
453 
78.161 
78.161.453 

453 
308 
311 
545 
545 
545 
492 
453 
453 
453 
453 
453 
78.161 

78.161 

165 

165 

541 
541 
541 
521 
536 
78.161 

492 

492 

513 
331 
331 
303 
78 
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CLASS TRANSITION TEMPERATURE OF POLYMERS 



Polymer T g^ Remarks Reference* 



3.4.1 Poly(amides) (Cont'd.) 

Poly(iminomethyIene -1 . 3 -phenylenemethyleneiminocarbonyl-2. 2" -biphenyly lene - 
car bony I) 

PotyC iminomethy lene -1.4 - pheny leneme thy leneiminocarbonylf 1,3.3 -trimethyl- 

5-oxopentamethylene)] 
PolyOminome thy lene -1 , 4 -pheny lenemethy leneiminododecanedioyl) 
Poly(iminomethylene-1.4-phenylenemethyleneiminooctadecanedioyl) 
PoIy<iminomethylene -1,3 -pheny lenemethy lene imino-1 -oxotrimethylenefluoren - 

9 -ylidene -3 -oxo trim ethylene) 
Poly( iminomethy lene -1 , 4-phenylenemethyIeneiminopentadecanedioyI) 
Polyfiminomethy lene -1 . 4 -pheny lenemethy leneiminosebacoy I) 
Poly( iminomethy lene -1, 4 -pheny lenemethy leneiminotride caned ioyl) 
Poly(iminomethylene-1 . 4 -pheny lenemethy lenelminoundecanedioy I) 
Poly(immo-5-methylbophthaloyllminohexamethylene) 
Poly(tmino-l -methyl -3 -oxotrime thy lene) 
Poly(imino-2,2-dimethy]penUmethyleneiminoadipoyl) 
Poly<imino-2. 4. 4-trimethylhexamethyleneiminoadipoyl) 
Poly(imino-2,2-dimethylpentamethyleneiminoazelaoyl) 
Poly(imino-2 t 2-dimcthylpentamethyleneiminopimeloyl) 
Poly(imino-2.2-dimethylpentamethyleneimmoterephthaloyl) 
PoIy(imino-l . S -naphthyleneiminoisophthaloy I) 
Poly(lmino-l , 5-naphthyIeneiminoterephthaloyl) 
Po ly(im inoox alylim ino -2 . 2 -dimethy lpentamethy lene) 

Poly(imIno-l-oxoethylene-1.4-phenylene-2-oxoethyleneiminooctadecamethyIene) 
Poly(im ino -1-oxotrim ethylene iluoren -9 -ylidene -3 -oxotrimethyleneiminotri- 

me thylene fluoren -9 -y lidenetrimethylene) 
Poly(imino-l -oxotr Ime thy lene -1 . 4-phenylene -3 -oxotrime thy lene iminodode ca- 
me thy lene) 

Poly(imino-l -oxotrimethylene-1 , 4-phenylene -3 -oxotr ime thy lene iminooct a deca- 
methylene) 

Poly(lmino-1 . 3 -phenyleneiminocarbonyl -1 . 3 -adaman ty lene carbon y I) 
Poly(imino-l,3-phenyleneim£noisophthaloyl) 

Polyfim ino -1.4 -pheny leneiminoisophthaloyt) 
Poly(imino-l,3-phenyleneimino-5-methyli5ophthaloy0 
Poly(lmino-l , 3 -pheny leneiminosebacoy I) 
PoIy(imino-l . 3 -pheny lenelminoterephthaloyl) 
Poly(Imino-l . 4-phenyleneiminoterephthaloyl) 
Poly(iminoterephthaIoyUmino-4, 4 '-biphenyly lene) 
Poly(Iminoterephthaloylimino-3-ethylhexamethylcne) 
Polyfiminoterephthaloylimino -3-isopropylhexamethylene) 
Poly(immoterephthaloyliminododecamethylene) 
Poly(iminoterephthaloylimtnoheptamethylene) 
Polytiminoterephthaloyliminohexamethylene) 
Poly(lminoterephthaloyliminononamethylene) 

PoIyfiminoterephthaloyliminomethylene-2.S-dimethyl-l.4-phenylencmcthylenc) 

Poly(iminoterephthaloyliminoM.4-dimethylheptamethylene) . . .. . _. 

Poly(iminoterephthaloylimino-l . 4, 4-trimethylheptamelhylenc) 
Poly(iminotcrephlhaIoylimino-2,2,4-trimethylhexamethytene) 
Poly(im inotere phtha loy 1 im ino - 2 . 4 . 4 - tr ime thy Ihex ame thy lene) 

Poly(iminoterephthaloy Urn ino -1.4 -pheny lene methylene -1.4 -pheny lene) 

Poly(isopropyliminohexafluoroglutarylisopropyliminohexamethylene) 

Poly(Uopropyllmino-2.2.3.3,4.4-hexanuoropentamethyleneisopropylImino- 

adipoyO 

Poly(methyllminohexafluoroglutarylmethyUminohexamethylene) 
PoIy(methylImino-2, 2.3. 3. 4. 4-hex3nuoropentamethylenemethyllminoadipoyl) 
Poly(di(oxyethylene)oxycarbonyllminohex3methyleneiminocarbonyl] 
Poly[tri(oxyethylene)oxycarbonylimlnohexamethyleneiminocarbonyl] 
Poly(oxytrimethyleneiminoadipoyliminotrimethylene) 

Poly(oxy -3 -oxotr imethyleneiminomethy lene -2.5 -dimethyl -1. 4-phenylene - 
me thy lene im ino -1 -oxotr imethylene) 



432 


Mechanical method, heating rate lK/min 78 


393 


No experimental details 


381 


373 




491.536 


343 


Dynamic method 


536 


423 


Mechanical method, heating rate 


78. 161 




• lK/min 




363 


Dynamic method 


536 


383 


Dynamic method 


536 


373 


Dynamic method 


536 


380 




491.536 


393 




255 


369 


Crystalline: DTA heating rate 


502 


350 


DTA heating rate 


542 


338 


No measurement details 


381 


336 


DTA heating rate 


542 


344 


DTA heating rate 


542 


430 


DTA heating rate 


308 


598 


DTA heating rate 


312 


578 


Heating rate lOK/m in 


312 


382 


DTA heating rate 


542 


351 


Dynamic method 


536 


433 


Mechanical method, heating rate lK/min 78 


358 


Dynamic method 


536 


338 


Dynamic method 


536 


580 


Heating rate 32K/min 


255 


553 


Mechanical method, heating rate 


311.518.546 




2K/min 




> 500 


Dynamic method 


.311 


578 


Heating rate 32K/min 


255 


383 


Dynamic method 


544 


> 500 


Dynamic method 


311 


613 


Heating rate lOK/min 


311.312 


613 


DTA heating rate 


311.312 


403 


DSC heating rate 


381 


416 


DSC heating rate 


381 


393 


Dynamic method 


543.547 


470 


Dynamic method 


518 


413 


No experimental details 


381 


388 


No experimental details 


381 


498 


DTA heating rate 


303 


425 


No experimental details 


381 


423 


DTA heating rate 


548 


413 


DSC heating rate 


262.381 


421 . 432 


Two different samples: DSC heating 


381 




rate 




> 500 


Dynamic method 


311 


~293 


Brittle point 


539 


303-308 


Brittle point 


539 


298-303 


Brittle point 


539 


293-303 


Brittle point 


539 


272 


Heating rate l-2K/min 


245 


260 




246 


307 




282 


353 


DTA heating rate 


303 
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POLY(AMIDES) 



III- 169 



Polymer 



T g CK) 



RemarKs 



References 



3.4.1 Poly(amides) (Cont'd.) 

P^ y <im*o-5-tert-butyItophlhaloy^ 

Poly^tmino-S-tert-butyltophthaloyliminomethylene-l^-phenylenemethylene) 

PolyCimino-5-text-butylijophthaloyllmino(2.S-dimethylhexamethylene)) 

PolyClmino-5-tert.butylhophthaloylimino(3.4.dimethylhex a melhylene)) 

Poly(iminocaibonyl-1.3-adamanty!cnecaibonylim£nohexam e thy!ene) 

Poly<immocarbonyi-2.2--biphenylylenec^ 

ylidenetrimetbylene) 
Poly(iminocarbonyl-1.4-cyclohexylenemetbylene) 

Poly(immocarbc*yl-1.4-phenylene-2H»oethy^ 

Poly<immo-1.4-cyclohexyleneme^ 

gfffr trans/trans, 2S» cis/trant 
Poly(lmmo-1.4-cyciohexylenememytene-l^ 

98ft> trans/tram. 2* cis/tran* 
Poly<iminoethylene-l . 4- phenylene ethylene imino-1 . 16-dioxohexadecamethylene) 
Poly(lm inoethylene -1 . 4 -pheny leneethy lenelmino-l . 1 3 -dloxooctade cam ethylene) 
Polytlminoethylene-l^-phenyleneethylenelmino-l.M-dioxotetxadecamethylene) 
Poly(iminoethylene-l . 4-phenyleneethyleneimino-l . 11 -dloxounde came thy lene) 
Poly(lminoethylene-l. 4-phenyleneethyleneiminosebacoyI) 
Polytimlnoglutarylimlno-Z^-dlmethylpentamethylene) 
Poly(iminolxophthaloylimino-4,4'-biphenylylene) 
Poly(tmmoisophthatoyliminohexamethylene) 
Poly( iminouophthaloylim inooctamethy lene) 

Poly(iminouophthaloyltminomethy lene -1 , 4-cyciohexylenemethyIene) 

Poly(iminoisophthaloyUminotrimethylenenuoren-9-yUdenetrimethylene) 

Poly(iminoiiophthaloyliminomethylene-1.3-phenylenemethylene) 

Poly(lminouophthaloylimino-3.4-dimethylh€xamethylene) 
Poly(iminoUophthaloyUmlno-2.2-dImethylpentamcthylene) 
Poly(lminoisophthaloyllmino-l . 4 -pheny lenemetby lene -1 . 4 -phenylene) 
Poly(iminomesaconoyliminodecamethylene) 
Po ly( im inomesaconoy llm inohex ame thy lene) 

Poly(iminom«aconoyUminomethylene-l. 3-phenylenemethylene) 

Poly(lmtoo-3-methyUdipoylIminohexamcthylene) 

Poly<iminomethy,«e-5-tert-butyl-l.^ 

Polydminomethylene-S-tert-butyl.l.S-phenylenemethyleneiminoadlpoyl) 

PoWmlnomethylefle-S-tert-butyl-l.S-phenylenemethyleneiminouophthaloyO 

Poly(immomethylene-l.3-cyclohexy^^^ 

Poly(iminomethylene.l,3.cyclohexylenemethyleneiniinolsophthaloy0 
Poly(iminotriniethylenenuoren-9-yUdenetrimethyleneimLn<«ebacoyl) 

Poly(lminohexamethyleneiminocaxbonyl-2,2'-blphenylylenecarbooyl) 

Poly(imu.ohexamethyleneiminocaxbonyl-1.4-phenylene.2.2-butylidene-1.4- 

pheny lene carbon y I) 
Poly(imlnoteuamethyleneiminocarbonyl-1.4 : phenyl^^^ 

pheny lenecar bony I) 
Poly(lminopentarnethyleneiminocaxbonyl-1.4-phenylene-2-oxoethylene) 

Poly(iminotetramethyleneimlnocarbonyl-1.4-phenylene-2-oxoethylene) 

Poly(iminoUirnethyleneiminocaxbonyl-1.4-phenylene-2-oxoethylene) 

Poly(lminohcxamethyleneimino-4-methylpimeloyl> 

PolWlmlnooctarnethyIeneimlno-l-oxoethylene-l,4-phenylene-2-oxoethylene) 
Poly(iminohexamethyleneimino-l-oxotrlmcthylenenuoren-9-yUdene-3-oxotri. 

methylene) . „ 

PolyOminohexameU.y^eimino-1 -oxoWmelhylenepho.ylpho.pMnotMoyhdcn^ -3 - 

oxolrimethylene) 

. Po l y(in, i noh e xa m c.hy l ene i mlno-l-«xo»in,c t hy.« eP h e nylpho 5 phinyli<i e o..3-o, 0 - 

trim ethylene) 
Poly(iminopentamethyleneiminotcrephthaloyl) 

Poly(iminomethylene-1.3.3-trimethyl-l.S-cyclohexylenevminoadipoyO 
Po^iminomethylene-l^.S-trimethyl-l.S-cyclohexyleneiminotereph^loyO 
Po ly Ciminornethylene(2.5-dlmethyl-1.4-phenylene)methyleneimino S uberoyl] 
Poly(iminome t hylene-1.3-phenylenemelhyleneimLnoadipoyD 



465 


DTA heating rate 


477 


DTA heating rate 


422 


DTA heating rate 


446 


OTA h^atint? rate 




Values from 373-393K obtained 


433 


u.rhminl method heatinc rate 




lis./ mm 


466 


DTA heating rate 


377 


Heating rate 20K/min 


403 


I OepenOS On CIJ/lTunj iwmu i»wnk&«fc 


417 


• 

Tg depends on cis/trans isomer content 


353 


Dynamic method 


348 


Dynamic method 


366 


Dynamic method 


369 


Dynamic method 


373 


Dynamic method 


355 


DTA heating rate 


558 


DTA heating rate 


390 


78.161, 


388 


Dynamic method 


481 J 


DSC heating rate 


448 


Mechanical method 


438 


Mechanical method, heating race io, 




lk/min 


398 


DSC heating rate 


426 


DTA heating rate 


> 500 


Dynamic method 


347 


Heating rate 16K/min 


367 


Heating rate l6K/min 


403 


Heating rate 16K/m!n 


290 


DTA heating rate 


482 


DSC heating rate 


382 


DTA heating rate 


461 


DSC heating rate 


473 


DTA heating rate 


453 . 


DSC heating rate 


353 


Mechanical method, heating rate 




lK/min 


400 


Mechanical method, heating rate 




lK/min 


427 -437 




446-455 




376 


Heating rate 20K/min 


357 


Heating rate 20K/min 


332 


Heating rate 20K/min 


323 




333 


Dynamic method 


395 


Mechanical method., heating rate 




lK/min 


316 




302 





453 
453 
4S3 
453 
255 
78.161 

517 
541 
540 

540 

535 
536 
536 
536 
536 
. 542 
311.312 
255.543 
544 
453 
78.161 



453 

308 

311 

545 

545 
. 545 
492 
453 
453 
453 
453 
453 
78.161 

78.161 

165 

165 

541 
541 . 
541 
521 
536 
73.161 

492 

492 



,500 
433 
473 
351 
346 



Dynamic method 
No experimental details 
No experimental details 
DTA heating rate 
Mechanical method, heating rate lK/min 



513 
331 
331 
303 
78 



POLY (AMIDES) 
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Polymer 
Poly (am ides) (Cent* d.) 

Poly<imino.S.tcrt.butyli«phthaIoyUminomethyIene-1.4.phcnytenemethylene) 
PolyClmteo.5-tert.b«tylisophth*loyIlmlno(2.S-dimclhyfteximeihylene)3 
PolyClmino-5-teit.butyti»phthaloyllmtno(3.4.dimethyIhex a methylene)3 
PolyCiminocarbonyl-I.a-adamantylcnecarbonyliminohexamethylene) 

Poly(iminoc:tfbonyl-2.r-biph«^^^ 

ylidenetrimethylene) 
Poly(iminocaibonyl-1.4-cyclohexylenemethylene) 
Poly(imino«rb<»yl-1.4-phenylene-2^xoethyleneiminoh« 

Poltfimino-i^-cyclohexyl^^ 

9fffc trans/tram. 2* cis/trans 
Poly<lmino-i '. 4 -cyclohexylenemethylene-1 . 4-cyclohexyiene iminosebacoyl) 

98ft trans/trans. 2* cii/ trans 
PolyCiminoethylene-1.4-phenyle«ee^ 
PoIy(iminoethylene-1.4-phenyleneethy^^^ 
Poly<lminoethylene-1.4-phenylenee^^ 
Poly<lminoethylene-1.4-phenyleneethy^ 
Poly(lminoethylene-1 . 4-phenyleneethylcneimino$ebacoyl) 
Poly(imino8lutaryllmino-2,2-dlmelhyIpentamethylene) 
Poly(lminoisophthaloylimino-4. 4- -biphenylylene) 
Poly(imInoiiophthaloyUminohexamethylene) 
Poly(im inoisophthaloylim inooctamethy lene) 
Polytfminofcophmaloyliminome^ 

Poly(imlnoisophthaloyUmif»otrimethylencaooren-9-yUdenetrimethylene) 
Poly(iminoisophthaloyUm£nomethyIene-l,3-phenyIenemethylene) 

Poly(lminoUophthaloylimino-3.4-dlmeithylhexamethylene) 
PoIy<iminoisophthaIoyUmlno-2.2-dlmethylpcntamethyIenc) 
PolyCiminoisophthaloyllmlno-l . 4-phenytenemethylene-l . 4- P hcnylene) 

Poly(iminomesaconoyliminodecamethylene) 
Poly(iminomesacoiK>ylimlnohexamethyIene) 

PolydminomcsaconoyUminomethylcne-l.a-phenylenemcthylene) 
Poly(lmino-3-methyUdipoyl£muiohexamethylene) - .. 

PoW<lminom e *ylene-5-t«t-butyl-^ 

PoIy(iminomethylene.S-tert.but y l-1.3-phenylcnemethyleneiminoadipoyl)^ 

Poly<iminomethylene-5-tert-buty^^ 
Polyaminomethyle«e-1.3-cyclohexy^^^ 

Poly(iminomethylcn C -l,3-cyclohexylenemcthyleneiminoiso P hthaloyl) 
PolyCiminoUimethylenenuoren-O-ylidcnctrimcthyleneimlnosebacoyl) 

Poly(lminohexamethyleneiminocaxbonyI-2.2--biphenyIylenccarbonyI) 

Poly<tminohexamethyleneiminoc^^ 
phenylenecaxbonyl) 
* PolyCiminoteUamethyle^^ 
phenylene carbon y I) 
Poly<iminopentamethyleneiminocarbony^^ 

PolyCimlnotetramcthylcneiminocarbOTyl-l^-phenylene^^xoethylcne) 
PoIyCiminolrimcthylcnciminocarbonyl-l . 4-phenylene-2-oxoethylene) 
PolY<lminohexamethylenelmino-4-methytpimeloyl) 
Poltfiminooctamethyleneimlno-l-ox^^ 
Poly<u™ohexamemyleneimino-l-oxo^ 

PolyC^^^ 

oxotrimethylene) 

P oly(im i floh e ,a m c l h yle n e imi n o-I-o« t rimcthyIene P h«.y.pho,phu, ) rl 1 d«c-3-«o- 

titmethytene) 
Poly(iminopentamethyteneiminotere P hthaloyl) 

Poly(lminomethylene-1.3.3-trimethyl-1.5^^ 
Polyaminomethylene-l,3.3-trime^ 
Polylimmomethylene^.S-dimethyl-U^^^ 
Poly(iminomcthylcne.l.3-phenyl C ncmcthyIeneiminoadlpoyI) 



TgCK) Remarks 



References 



465 DTA heating rate 
477 DTA heating rate 
422 DTA heating rate 
446 DTA heating rate 

- 385 Values from 378-393K obtained 

438 Mechanical method, healing rate 
lK/min 

466 DTA heating rate 
377 Heating rale 20K/min 

408 Tg depends on cis/trans isomer content 

417 Tg depend* on cis/trans isomer content 



4S3 
453 
453 
453 
255 
78.161 

517 
541 
540 

540 



358 


Dynamic method 


348 


Dynamic method 


366 


Dynamic method 


369 


Dynamic method 


378 


Dynamic method 


355 


DTA heating rate 


558 


DTA heating rate 


390 




388 


Dynamic method 


481 


DSC heating-rate 


448 


Mechanical method 


438 


Mechanical method, heating rate 




lK/min 


398 


DSC heating rate 


426 


DTA heating rate 


> 500 


Dynamic method 


347 


Heating rate l6K/min 


367 


. Heating rate 16K/min 


403 


Heating rate abin/ 


290 




482 


ncr H^ntlnw rate 


382 


DTA heating rate 


461 


DSC heating rate 


473 


DTA heating rate 


453 


DSC heating rate 


3S3 


Mechanical method, heating rate 




IK/min 


400 


. Mechanical method, heating rate 




IK/min 


427 -437 




_ 44 6 -455 




376 


Heating rate 20K/min 


357 


Heating rate 20K/min 


332 


Heating rate 20K/min 


323 




333 


Dynamic method 


395 


Mechanical method, heating rate 




lK/min 


316 




302 




~ 500 


Dynamic method 


433 


No experimental details 


473 


No experimental details 


351 


DTA heating rate 


346 


Mechanical method, heating rate 1 



536 
536 
536 
536 
536 
542 
311.312 
161.255.543 
544 
453 
78.161 
78.161.453 

453 
308 
311 
545 

. 545 
545 
492 
453 
^453 
453 
453 
453 

78.161 

78.161 

165 

165 

541 
541 
541 
521 
536 
73.161 

492 

492 

513 
331 
331 
303 

K/min T8 
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CLASS TRANSITION TEMPERATURE OF POLYMERS 



Polymer T g 0<) Remarks References 



3.4.1 Poly(amides) (Cont'd.) 

Polytiminomemylene-l,3-phenylenemethyleneiminocarbonyl-2.2'-biphenylylene- 
carbonyl) 

PolyC iminomethy lene -1 . 4 -pheny lenemethyIeneiminocarbenyl(l ,3,3 -trimethy t - 

S-oxopentamethylene)] 
Po ly(iminome thy lene -1 , 4 -pheny leneme thy lene im in odode caned ioyl) 
Poly< iminomethy lene -1 , 4 -pheny leneme thy leneiminooctadecanedioy I) 
Poly( iminomethy lene -1 , 3 -phenyleneme thy lene imino-1 -oxotrimethy lene fluoren - 

9-ylldene-3 -oxo trimethy lene) 
Po ly( im inom ethy len e - 1 . 4 - phen y lenem e thy len e im irio pen tade caned ioy I) 
Poly( iminomethy lene -1 . 4 - pheny leneme thy lene iminosebacoy 1) 
Poly( im inom ethy lene -1 . 4 -pheny lenem ethy len eim inotride caned toy I) 
PolyflmLnomethylene-l . 4 -pheny lenem ethy lene Iminounde caned Ioy I) 
Po ly( im ino -5 - m e thy lUo ph tha toy I Iminohex am e thy lene) 
Poly(imino-1 -methyl-3-oxotrimethylene) 
Po ty( im in o-2 , 2 -dim ethy 1 pen Lam e thy lenei m inoa d ipoy 0 
Poly(imino-2. 4. 4 -trimethy Ihexame thy lene im ino ad ipoy!) 
Poly(imino-2,2-dImethylpentamethyleneiminoazelaoyl) 
Poly<lmino-2,2-dimethylpentamethyIeneiminopimeloyl) 
Poly(lmino-2, 2-dimethylpentamethyleneiminoterephthaloyl) 
Poly( imino-1 . S-naphthyleneiminoisophthaloyl) 
Poly(imino-l . S -o a phthy len eim ino tereph tha loyl) 
Po ly( im inoox a ly Urn ino -2 , 2 -d £me thy 1 pen ta me thy lene) 

PolyCimino-1 -oxoe thy lene -1 . 4 - pheny lene- 2 -oxoethy lene iminooctade cam ethy lene) 
Poly(imlno-1 -oxotrim ethy lene fluoren -9-yl£dene -3 -oxotrimethy leneiminotri - 

me thy lene fiuoren -9 -ylidene trimethy lene) 
Po ly< imino-1 -oxotrimethy lene -1 . 4 -pheny lene -3 -oxotrimethy leneiminododeca - 

methylene) 

PoiyOmino-l -oxotrimethy lene -1 , 4 -pheny lene -3 -oxotrimethy leneimtnooc tadeca - 
methylene) 

Poly(lmino-l . 3 -pheny leneiminocarbonyl -1 , 3 -adam an ty lene carbon y I) 
Poly(lmino-l , 3 -phenyleneiminoisophthaloy I) 



Poly(imino -1 , 4 -pheny leneiminoisophthaloyt) 
Poly( imino-1 , 3 -phenyieneimino-5-methylisophthaloyI) 
Poly(lm ino -1.3 -pheny lene iminosebacoy I) 
Poly(Dn ino -1 . 3 -pheny lene iminoterephtha loyl) 
Poly(imino-l , 4-phenyleneiminoterephthaloyl) 
Poiyfiminoterephthaloyltmino^^'-biphenylylene) 
Poly(lmlnoterephthaloytlm Ino -3 -ethy Ihexame thy lene) 
Polyflm ino tereph thaloylimino -3 -isopropy Ihexame thy lene) 
Poly(iminoterephthaloyUminododecame thy lene) 
Poly(lminoterephthaloyliminoheptamethytene) 
Poly(im ino t ere phthaloy Urn inohexame thy lene) 
Poly(Im ino tereph tha loyliminononame thy lene) 

Poly(iminoterephthaIoylIminomethylene-C. 5 -dimethyl-l . 4-phenylenemethylcne) 
Poly(iminoterephthaloylimino-4,4-dimcthylheptamethylene) 
Poly(lminoterephthaioylimino-l . 4. 4 -trimethy lheptamethylene) 
Poty(iminoterephthaloyUmino-2. 2. 4 -trimethy thexamethytene) 
Poly(iminoterephthaloyIimino-2.4.4-trimethylhexamethytene) 



432 



Mechanical method, heating rate lK/min 78 



Poly(iminotere phthaloy Hmino- 1.4 -pheny leneme thy lene -1,4 -pheny lene) 
Poly(isopropyliminohexafluoroglutarylisopropyliminohexame thy lene) 
Poly(isopropyUmino-2,2.3,3,4.4-hexanuoropentamethyleneisopropylimino- 

adipoyO 

Poly(methyliminohexafluoroglutarylmethyliminohexamethylene) 
PoIy(methylimino-2.2.3.3.4.4-hexanuoropentamethylenemethyliminoadipoyO 
Po ly t d ifoxye thy ten e)oxycar bony I im inohexame thy leneiminocarbonyl] 
PolyCtri(oxye thy lene)oxycarbony Urn inohexame thy leneiminocarbonyl] 
Po ly(oxytrime thy len eiminoad ipoy Urn ino trimethy lene) 

Poly(oxy-3 -oxotrlmethyleneimuiomethylene-2.5-dimethyl-i.4-phenylene- 
mcthyleneimino-1 -oxotrimethy lene) 



398 


No experimental details 


331 


373 




491 536 


343 


Dynamic method 


536 


423 


ivjcciijiiicji incuiuu, iic«iLujg i jic 


78 161 




• lrx/min 




J DO 


Dynamic method 


536 


388 


Dynamic method 


536 


373 


Dynamic method 


536 


380 




491.536 


393 




255 


369 


Crystalline: DTA heating rate . 


502 


350 


DTA heating rate 


542 


338 


No measurement details 


381 


336 


DTA heating rate 


542 


344 


DTA heating rate 


542 


430 


DTA heating rate 


308 


598 


DTA heating rate 


312 


578 


Heating rate lOK/min 


312 


382 


DTA heating rate 


542 


351 


Dynamic method 


536 


438 


Mechanical method, heating rate lK/min 78 


358 


Dynamic method 


536 


338 


Dynamic method 


536 


530 


Heating rate 32K/min 


255 


553 


Mechanical method, heating rate 


311; 518. 546 




2K/min 




> 500 


Dynamic method 


311 


578 


Heating rate 32K/min 


255 


333 


Dynamic method 


544 


> 500 


Dynamic method 


311 


618 


Heating rate lOK/min 


311.312 


613 


DTA heating rate 


311.312 


403 


DSC heating rate 


381 


416 


DSC heating rate 


331 


393 


Dynamic method 


543,547 


470 


Dynamic method 


518 


413 


No experimental details 


381 


388 


No experimental details 


331 


498 


DTA heating rate 


303 


425 


No experimental details — 


381 


423 


DTA heating rate 


543 


413 


DSC heating rate 


262.331 


421.432 


Two different samples; DSC heating 


381 




rate 




> 500 


Dynamic method 


311 


~293 


Brittle point 


539 


303 -308 


Brittle point 


539 


298-303 


Brittle point 


539 


293-303 


Brittle point 


539 


272 


Heating rate 1 -2K/min 


245 


260 




246 


307 




282 


353 . 


DTA heating rate 


303 



POLY a MINES). POLY (UREAS) 
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Polymer 



T 8 (K) 



Rem oiks 



References 



3.4.1 Poly(amides) (Cont'd.) 

Poly<oxy-S-oxopentamethyleneimmomethylene-^ 

1 -ox open tame thy tene) 
p Q ly<oxy-1.4-phenytenecixbonylimino-2.2^ 

1.4-phenyiene) 

Poly(oxy-l . 4-phenylenecaxbony IImino-1 . 4 - pheny lenesu irony 1-1 . 4 - pheny lene im ino - 

carbonyl-1 . 4 -phenylene) 
Po ly(oxy -1 . 4 -pheny leneiminolsophthaloy Urn ino -1 . 4 -phenylene) 
Poly<oxy-l . 4-phenyleneiminoterephthaloyllmino-l . 4-pheny lene) 
Poly<sulfonyl-1.3-phenyleneiminoadlpoylimino-l.3-pheoylene) 
Poly(sulfonyl-1.4-phenylenelminoadipoyllmino.X.4-phenytene) 
Po ly(iulfony 1-1 ,3 -pheny lene im ino azelaoylim ino- 1 . 3 -phenylene) 
Poly(sulfonyl-1.4-phenylenelminoazelaoyllmino-1.4-phenylene) 
Poly<sulfonyl-l . 3-phenylenelmtnocarbonyl-l , 4-oaphthylenecaxbonylimino-l .3- 
phenylene) 

Poly(sulfonyl-1.4-phenyleneiminocaxbonyl-1.4-naphthylenecaxbonyUmino-1.4- 
phenylene) 

Poly(sulfonyl-1.4-phenyleneiminocaxbonyl-1.4-phenylenemethylene-1.4- 

phenylenecarbonylimino-l . 4 -phenylene) 
PolyCiulfonyl-1 . 3 - pheny leneiminododecanedioy lim ino -1 . 3 -phenylene) 
Poly(sulfonyl-1.4-phenylenelminododecanedloyllmino-1.4-phenylene) 

PolyOulfonyl-l. 3 -phenylencirninoisophthaloyllmlno-l . 3 -phenylene) 
Poly(fuifonyl-1. 4-pheny leneimino-2-methoxyl5ophthaloyUmino-1.4-phenylene) 

Poly(sulfonyl-l . 4 -phenyleneiminoplmeloylimino-1 . 4-phenylene) 
Poly(wlfonyl-l.3-phcnyleneiminosebacoyUmino-1.3-phenylene) 
Poly(sulfonyl-l . 4-phcnyIeneiminosebacoylimIno-l . 4-phenylene) 
Polyfsuifcnyl-1 . 3 - pheny leneiminosuberoy Umino-1 . 3 -pheny lene) 
PolyOuifonyl-1 . 4-phenyIeneiminosuberoyllm ino -1 . 4-pheny lene) 
Poly( S ulfonyl-1.4-phenyleneiminoterephthaloyl-1.4-phenylenecarbonyUmtno- 

1,4 -pheny lene) 

Poly^thlo-ll-oxoundecamethyleneiminoethylene-l^-phenyleneethylenetmino-l- 

oxoundecamethylene) 
Poly(thIo-3 -oxotiimethyleneiminohexamethyleneimino-l -oxotrim ethylene) 
Poly(thio-7-oxoh C ptamethylenelmlnomethylen e -1.4-phenylenemethyleneunLno-l- 

oxoheptamethylene) 

Poly(thio-5-oxopentamethyleneIminomethylene-1.4-phenylenemethyleneimino-l- 
oxo pen t am e thy len e) 



343 


Estimated from copolymer data 


304 


423 


DTA heating rate 


308 


571 


Softening point: mechanical method 


309 


463.554 


Conflicting data 


130.311.312 


613 


Heating rate lOK/min 


311,312 


413 


DTA heating rate 


500, 501 


467 


DTA heating rate 


500.501 


398 


DTA heating rate 


500.501 


451 


DTA heating rate 


SOO.S01 


> 573 


Softening point; mechanical method 


309 


> 573 


Softening point; mechanical method 


309 


> 573 


Softening point 


309 


330 


DTA heating rate 


500.501 


433 


DTA heating rate 


500.501 


573-593 


Softening point; mechanical method 


309 


568-583 


Softening point 


309 


436 


DTA heating rate 


500,501 


33S 


DTA heating rate 


500.501 


444 


DTA heating rate 


500,501 


393 


DTA hearing rate 


500,501 


453 


Softening point 


500,501 


590 


Softening point; mechanical method 


309 


331 


Dynamic method; low viscosity 


491 


237-300 




492 


338 


Dynamic method 


491 


343 


Dynamic method 


491 



3.4.2 Poly<imines) 



Poly(acetylim inoe thy lene) 
Poly(acetyliminotrtmethylene) 
PolyCben roy I im in oethy lene) 
Po ly(ben zoy lim ino tr im ethy lene) 
Polyfbu tyry 1 im inoe thy lene) 

Poly(dodecanoy lim inoe thy lene) - - - . - 

PolyCfpentadecanuorooctanoyUminoJtri methylene] 

Poly(heptanoy lim inoe thy lene) 

Poly(hexanoy lim inoethy lene) 

Po I y(hcxanoyllm ino trim ethy lene) 

Polyflsobutyryliminoethylene) 

Poly(lsovalery Um Inoethy lene) 

Poly(3-methoxycarbonylpropionyllm inoethy lene) 

Poly(2 -naphthoylim inoe thy lene) 
Poly<octadecanoyliminoethylene) 
Poly(octanoy lim inoe thy lene) 
Po Iy( pro p ion y I Im in oe thy len e) 
Poly(propionyliminotrimethylene) 
Poly(valeryliminocthylene) 



-353 
.303 
378 

345 
-303 
- 233 

298 
-283 
-283 

257 
w 303 
w303 

304 

403 
^-283 
^ 283 
^343 

281 
~286 



Mechanical 
Mechanical 
Mechanical 
Mechanical 
Mechanical 
Mechanical 
Mechanical 
Mechanical 
Mechanical 
Mechanical 
Mechanical 
Mechanical 
Mechanical 
Mechanical 
Mechanical 
Mechanical 
Mechanical 
Mechanical 
Mechanical 



method 

method: low viscosity 
method 
method 
method 

method - apparent T g 
method 
method 
method 
method 
method 
method 
method 
method • 
method 
method 
method 

method: low viscosity 
method 



■ apparent T g 
I - apparent T g 



I - apparent T g 
! - apparent T g 



549 

550 

549 

550 

549 

549 

550 

549 

549 

550 

540 

540 

551 

549 

549 

540 

540 

550 

540 



3.4.3 Poly( ureas) 

PolVf'urcyleneme* 

Poly(ureylenemethylene-1.4-phenylenemethyleneureylenehexamethylenO 



323 
345 



Heating rate iK/min 
Heating rate IK/min 



445 
445 



y_ 
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CLASS TRANSITION TEMPERATURE OF POLYMERS 



3.4.3 



3.5 



3.6 



Polymer 

Polyfureas) (Conf d.) 

PoIy(ureyIcncmethylcne-1.4-phcnylcncmcUiyleneureylcncoctadccamcihylene) 
Poly(urcylcneincthylenc-1.4-phenylcncrnftthyIcncurcyteneoctamcthylenc) 
PoIy<urcylcncmelhylene-l,4-phcnylcnemethylcncureylenetetradccameihylcnc) 
Poty(ureylenedecamethy leneurey lene te trade cam ethylene) 
PolyCureylenehexamethy leneurey tenedodecame thy lene) 
Polv(ureytenehex3methyIeneureylenetetrade came thy lene) 

PolyCureylenehexamethy leneurey lene -1 . 4 -pheny lenemethy lene -1 . 4 -pheny lene) 
Poly(ureyleneoctamethyleneureylene-I,4-phenylenemethylene-l.4-phenylene) 
Polvfureylene -1 ,4 -pheny lenemethy lene-1 . 4 -pheny leneurey lenedecamethy lene) 
Poly(ureylene -1 . 4-phenylenemethylene-l , 4-phenyleneuxeyIenedodecamethylene) 
Polyfureylene -1 . 4-phenylenemethylene-l . 4-phenyleneureyleneoctadecamethy lene) 



Polyfphosphazcncs) 

Poly(chloro -2.2. 2 - trinuoroe thoxy phosphazene) 



(average structure) 



Poly(dichlorophosphazene) 

Po ly( d ie thoxy phos pha zeo e) 

Poly(bis(ethylamino) phosphazenel 

Poly ( bis(2 , 2. 2 -triftuoroe thoxy) phosphazenel 

Poly [bis<3-trinuoromethylphenoxy) phosphazenel 

Poly ( bisfl H.1H -pen tadecafluorooctyloxy) phosphazene] 

Poly(bii(4- flu or ophenoxy) phosphazenel 

Poly{ bisO H . 1 H -pentafluoropropoxy)phosphazene ) 

Po ly( dl m e t hoxy phos ph azene) 

Polytbis(dimethylamino) phosphazenel 

Polyfdiphenoxyphosphazene) 

PoIy{ bisi pheny lam ino) phosphazenel 

Poly[bis(piperidino) phosphazene] 

Polypi lanes) and Poly(sUazanes) 

Poly((4-dimethylamuiophenyl)methylsilylenetrimethylene] 

PolyC(4-dimethylaminophenyl)phenyUilylenetilmethylenel 

PolyC(methyI)phenyUilylenetrimethylene] 

Poly(l . 1 -dimethylsilazane) 

Po ly(d Im e thy Is ily lenemethy lene) 

Polytdimethylsilytenetrim ethylene) 

Poly(di-p-tolylsilytenetrimethylene) 



T (K) 
S 


Remarks 


i wi cn ccs 


32S 


Heating rate lK/min 


445 


341 


Heating rate IK/min 


445 


327 


Heating rate IK/min 


445 


313 


ncaiing rate ij\./mm 


445 


322 


Heating rate lK/rnin ■ 


445 


320 


Heating rate lK/min 


445 


323 


Heating rate lK/min 


445 


323 


Heating rate lK/min 


445 


310 


Keating rate IK/min 


445 


324 


Heating rate IK/min 


445 


321 


Heating rate lK/min 


445 


213 


Heating rate 20K/min; probably branched 552 




structure 




210 


DTA heating rate 


553 


139 


DTA heating rate 


553 


303. 


DTA heating rate 


554 


203 




552.555.556 


233 


Heating rate 20K/min 


552 


233 


Heating rate 20K/min 


552 


259 


Heating rate 20K/min 


552 


193.218 




557 


197. 


DTA heating rate 


553 


269 


Dynamic mechanical methods 


554 


265 


DTA heating rate 


553 


364 


DTA heating rate 


554 


292 




554 


207 




558 


325 




553 


243 


. No measurement details 


559 


191 




560.561 


173 


No measurement details 


562 


203 




559 


311 


Mechanical method 


553 



Main -chain Heterocyclic Polymers 

4.1 polyffuran tetracarboxyllc acid diimides) 

Poly(4.5. 6. 8.9. 10-hexahydro-l .3. 6. 8-tetraoxofuro [3.2-c : 4, 5-c'] dl pyrrole- 

2.7[ 1H . 3H1 -diy l-l . 4 -pheny lene -3 -pheny Iquinoxaline -2. 7 -Ulylcarbonyl- 

3-phenylquinoxaline -7. 2 -diy l-l .4 -pheny lene) 



0 a 



523 



Dynamic method 



Poiy(4.S,0.S.9.10-he*ahydro-1.3.6.8-tetr3oxofurot3.2-c:4.5-c^ dipyrrole- 
2.7C1H.3H] -dlyl-l.4-phenylene-3-phenylcuinoxaline-2.7-dlylo.xy-3- 
phenylquinoxaline-7.2-diyI-1.4-phenylene) 



533 



Dynamic method 



POLY(HETEROCYCUCS) 



111-173 



t s oo 



References 



4 l B „w ffuran t eti»c- >ho»v"e acid dttmidert CConf d.) 

P.M4 5 6 S 9.10-h« a hyd«o-1.3.6.8-(e te »o*,(u.ot3.:-cs4.S-c-]<llpy«ote- 

i.TUH.SHl .dlyl-1.4-ph e ny 1 cn e -3-phcny^i n <» J line- 2 .7-<.iyl-3-phenyl- 
quinoxaline-7.2-<liyI-l.*-phenylene) 



-CcC- 1 



503 



Dynamic method 



4.2 



4.4 



4.5 



4.6 



Polytrbcnzoxazolcs) 

poiwa. 6-benzoxazoted£yl-6, 2-benzoxazoledlyloctamethylene> 
pX««xazole-S.2-aiylo^ 

Poly<b£»xL^ 

Poly<beIz^ 
imino) 

Polyfoxadlazoles) 

Po W 3.4-<„,dU» l «-ty.-i.3-ph«»y 1 «n e -i.=».«-««'''»«'« dl =' l - 1 - 4 -' heny,ene) 

Polyrt 3.4^xadUxoledlyl-l.4-pheoyl e n e oxy-l.4-phenylene> 
Po.y(l 3.4^dUzoUd^ 

p. wl :r^ 

Polyflienzothlatlnophenothiaztnes) 

PoIy(7.7--Cl-.4--dlhyd«<S.3H)beo»othl«lno(2-.3--b)hex 1 hyd.ca.!.3.4H)- 
phenothUiine] diyD 

Pnly/henzothlatom) 

P<, Iy <2 8-benxolhUMledlyl-S. S-benzoOHa^edlyloctamethylene) 
Polyt2. 6-bozo.hiaaolediyl-S. 2-bcnzothi.Mtediyi-l . 3 -pheoyloe) 

Poly/pyrazinoouinoxa lines) 

POWC3 7.d i phen»lpyraxi B «<*.3.g)*.lo 0 »»U»«-«.«-dlyl-1.3-pl.«»yl«n«l 
Po.ytS^-dipheny.pyr^in^^-gJ^inoxaUne^. 3-d.y.-! 4- phe „y.en.] 
p 0 lyfpyraitaQC:.3-S)<;uinoxalil« ! -2.a.dlyl-1.4-phenylenel 



623 
353 
359 

366 

350 

393 



551 
513 
453 

653 



511 
763 



638 
663 
665 
626 



Poly(pyromellitimidci) 
Poly<5.1^hyd ro -1.3.5.7^^ 

dlyl-2.7.nuorenylene) d£p „ r o!e-2.6[lH.3H] - 

Poly(S.7-dlhydro-1.3.5.7-tetraoxobenzoCl.2-c.4.S c J cipyr 

diylnonamethylene) dipynole-2.6ClH.3H] - 

Poly(5.7-dihydro-l.3.5.7-tetraoxobenzo(1.2-c.4.5 dipyrr 

diyl-3-methylheptamethylene) dipyrrole-2. 6[1H. 3H] - 

Poly(5 7-dihydro-l.3.5.7-tetraoxobenzod.2-c.4.5 c J <npy 

diyl . 4 .4.dimethylh C pCamethylcnc, dlpyrrole -2.6 C lH.3Hl - 

Poly(5.7-dih y dro.l.3.5.7.tetrao,obenzotl.2. C -4.5 c J dipy ^ 

diyl-l.4-phenyleneoxy-l.4-pheny.ene) 



— 623 
333 
403 
408 



No method 

Heating rate 20K/min 
Heating rate 20K/min 

Heating rate 20K/min 

Heating rate 20K/min 

Heating rate 20K/min 



DTA heating rate 
Mechanical method 
Mechanical method 

Mechanical method 



Dynamic method 



No method 
Dynamic method 



Heating rate 20K/min 
Heating rate 20K/min 
Heating rate 20K/min 
Heating rate 20K/min 



Heating rate 3K/min 

No experimental detail* 

No experimental detail! 

No experimental details 

Conflicting data, transitions 
from 523K upwards reported 
asTg 



112 
113 
113 

113 

113 

113 



114 
115 
116 

115 



117 



112 
113 



119 
119 
119 
119" 



120 
121 
. 121 
121 

119.120.122-131 
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CLASS TRANSITION TEMPERATURE OF POLYMERS 



Polymer 



T g 0O 



Remarks 



References 



4.7 Polvfpyromell Htm ides) (Conf d.) 

PolyCS.T-dihydro-l.a.S^-tctraoxobenzoCl.S-cM.S-c'] dipynole-2. 6[1H,3H] - 
diyl-1. 4-phenylene -3 -pheny la^inoxaline -2,7 -diylcarbonyl-3-phenyl - 
quinoxa line -7, 2 -diy I -1, 4 -pheny lene) 



513 



Dynamic method, heating rate SK/min 



132 



PoIy(5,7-dlhydro-i.3.5. 7-tetraoxobenzo( 1.2-c :4,5-c'] dipyrrole-2. 6C 1H. 3H] -diyl- 
1.4*phenylene-3-phenylquinoxaline-2.7-diyLoxy-3-phcnylquinoxaline -7.2- 
diy 1 -1 . 4 -pheny lene) 

Poly<5.7-dihyd^o-i.3,5.7-^etraoxobenzoCl.2-c:4,5-c•] dipyrrole-2. 6[1H, 3H] - 
diy I -1,4 -pheny lene -3 -pheny Iquinoxaline -2,7 -diy 1-3 -phcnylquinoxa line - 
7. 2 -diy I -1. 4 -pheny lene) 



a n 

■coo 



547 



Dynamic method, heating rate 5K/min 



Dynamic method, heating rate 51C/min 



132 



PoIy(5.7-dihydio-1.3.5.7-tetraoxobenzoCl.2-c:4.5-c*] dipyrrole-2. 6(1 H, 3H] -diyl- 459 
1 , 4-phenylene-3 -phenylquinoxaline-2, 7 -diylsulfony 1-3 -pheny Iquinoxa line - 
7, 2 -diy I -1, 4 -pheny lene) 
Poly(S.7-dihydro-1.3.5.7-tetraoxobenzoCl.2-c:4.5-c']dlpyrrole-2. 6( 1H. 3H].-diyl- 618 

1 , 4-phenylenethio-l , 4-phenylene) 
PolyC N . N*(pp* -oxydiphenylene) pyromeilUlmide J 

see PolytS^-dihydro-l.S.S^-tetraoxobenzoCl^-c^.S-c*] 
dipyrrole-2, 6(1H, 3H) -diyl -1,4 -pheny teneoxy -1.4- 
phenylene) 



4.3 Poly(quinoxalines) 

Poly(3 -phenylquinoxaline-2. 6 -diylcarbonyl-3 -pheny Iquinoxaline -7. 2-diy I- 1,4- 
phenylene) 

Poly(3 -pheny lauinoxaline -2, 7 -diy Icarbonyl -3 -pheny Iquinoxaline -7, 2 -diyl -1.4- 
phenylene) 

Po ly(3 -phenylquinoxaline-2. 7 -diylcarbonyl-3 -pheny Iquinoxa line -7, 2 -diyl -1.4 - 
phenylene -1.3 -dtoxoisoindoline -2,5 -diylcarbony 1-1,3 -dioxoisoindoline - 
5. 2 -diy I -1.4 -pheny lene) t 

Poly(3-phenylquinoxaline-2,7-diylcarbonyl-3-phenylquinoxallne-7.2-diyl-1.4- 
phenyleneoxy -1 , 4-phenylene) 

Poiy(3-phenylqulnoxaline-2.6-diyloxy-3-phenylquinoxaline-6.2-diyl-4 > 4--bi- 
phcnylcne) 

Polyf3-phenylquinoxaline-2. 6 -diy loxy -3 -pheny Iquinoxa line -7. 2 -diy 1-1.4 - 
pheny ly lene) 

Poly(3-phenylquinoxaline-2,7-diyloxy-3-phenylquinoxaline-7.2-diyl-l,3- 
phenylene) 

Poly(3 -phenylquinoxaline-2. 7 -diyloxy-3 -pheny Iquinoxa line -7. 2 -diyl - 1 . 4 - 
phenylene) 

Poly(3 -phenylquinoxaline-2. 7 -diy loxy -3 -phenylquinoxaline -7. 2 -diyl -1,4- 

phenylene - 1 . 3 -d ioxoisoindoline -2 . 5 -diylcarbony I -1 . 3 -dioxoUoindoline - 

5. 2-diyl-l . 4-phenylene) 
Poly(3 -phenylquinoxaline-2, 6 -diy loxy -3 -pheny Iquinoxaline -6. 2 -diy 1-1.4 - 

phenyleneoxy-1 . 4-phenylene) 
Poly(3 -phenylquinoxaline -2. 6 -diyloxy-3 -phcnylquinoxaline -7,2 -diyl -1 , 4 - 

pheny leneoxy- 1,4 -pheny lene) 



533 
595 
523 



Dynamic method, heating rate 5K/min . 



Dynamic method 



Dynamic method 

Values range from 531-651K 

Dynamic method, heating rate 
5K/min 



516,544 Conflicting data 

683 Dynamic method 

S65 Dynamic method 

526.543 Conflicting data possibly arising 
from different rate effects 

571 Dynamic method 

527 Dynamic method 

710 Dynamic method- 
Si 6 - Dynamic method 



125 



133 

119.134.135 
111 

119.134 
136 
133 

U9.134.137 
119.134.137-139 
111 

136 
133 



I 



POLY(HETEROCYCUCS) 



Polymer 



Remarks 



III-175 



Reference* 



i. 

i 



4. 8 Polyfquinoxalines) (Cont* d.) 

Poly(3-phenylquinoxaline-2.7-diyloxy-3-pheny!quinoxaIinc-7,2-diyl-l ,4- 

phenyleneoxy-l , 4-phenylene) 
Poly(3 -phenylquinoxaline-2, 6-diyl-3 -phenylquinoxaline -6. 2 -diyl-4, 4* -bi- 

phenylylene) 

Poly(3-phenylquuioxaline -2. 6-diyl -3 -pheny lquinoxaline -7. 2-diyl-l. 4- 
phenylene) 

Poly(3 -phenylquinoxaline-2, 7 -diyl-3 -phenylquinoxaline -7. 2 -diyl-1 .3 - 
phenylene) 

Poly(3 -phenylquinoxaline-2, 7 -diy I -3 -phenylquinoxaline -7, 2 -diy 1-1.4- range 
phenylene) 

Poly(3 -phcnylquinoxaline-2.7-diyl-3-phenylquinoxaline-7.2-diyl-l,4- 

phenylene-l. 3-dioxoisoindoline-2, 5-diylcaxbonyl-l ,3-dioxaisoindoline- 

S . 2 -dlyl-l . 4-phenylene) 
Poly(3 -pheny Iquinoxaline -2 , 6 -diy 1 -3 -pheny lquinoxaline -6 . 2 -diyl -1.4- 

phenyleneoxy-1 . 4-phenylene) 
Poly(3 -phenylquinoxaline -2,5 -diy I -3 -pheny lquinoxaline -7, 2 -diyl -1.4- 

phen y leneoxy -1,4- phen y Ien e) 
Poly(3 -phenylquinoxaline-2. 7 -diy I -3 -phenylquinoxaline -7. 2 -diyl -1.4- 

phenylenethio-1 . 4-phenylene) 
Po ly(3 r phenylquinoxaline -2 . 6 -diy liulfonyl -3 -pheny Iquinoxa line -7 , 2 -diyl - 

1.4 -phenylene) 

Poly(3-phenylquinoxaline-2,7-diyUulfonyl-3-phenylquinoxaline-7,2-diyl- 
1, 4-phenylene) 

Poly(3 -phenylquinoxaline -2, 7 -diyUulfonyl -3 -phenylquinoxaline -7, 2-diyl- 

1 , 4 -phenylene -1 , 3 -dioxoisoindoline -2.5 -diy Icaibonyl -1 , 3 -dioxoiso- 

indoline -5, 2 -diyl-1. 4-phenylene) 
Poly<3 -phenylquinoxaline-2. 7 -diyUulfonyl -3 -pheny Iquinoxaline -7. 2 -diyl - 

1. 4 -phenyleneoxy-l . 4-phenylene) 
PolyCquinoxaline-2, 7 -diylcarbonylquinoxaline -7, 2-diyl-l , 4-phenylene) 
Poly(quinoxaline-2, 6-diyloxyquinoxaltne-6. 2 -diyl -4. 4'-biphenylylene) 
Poly(qu inoxaline -2 , 7 -diy loxyquinoxa line -7 , 2 -diyl -1 , 4 -phenylene) 
Poly(quinoxalIne-2. 6 -diy loxyquinoxa line -6. 2-diyl-l . 4 -pheny leneoxy -1. 4- 

phenylene) 

Poly(quinoxaline-2. 6 -diy loxyqu inoxaline -7, 2-diyl-l. 4-phenyleneoxy -1.4- 
phenylene) 

Poly(quinoxaline-2.S-diylquinoxaline-6,2-diyl-4. 4* -biphenylylene) 
Poly(quinoxaline -2. 6 -diylqu inoxaline -6. 2 -diyl -1 . 4-phenylene) 
Polyfqu inoxaline -2.7 -diylqu inoxaline -7 .2-diyl-l .4-phenylene) 
Poly(quinoxaline-2. S-diylquinoxaline-6. 2-diyl-l. 4-phenyleneoxy -4.4* -bi- 

pheny ly leneox y -1 . 4 - pheny lene) 
Poly(qu inoxaline -2, 6-diylqu inoxaline -6, 2-diyl-l. 4-phenyleneoxy-l . 4- 

phenylene) 

Poly(qu inoxaline -2, 7 -diy Iquinoxaline -7. 2 -diy I -1,4 -pheny leneoxy -1.4- 
phen'ylene) 

Po lyCqumoxa line -2. 6 -diy Iquinoxaline -6. 2 -diy IdiCl. 4 -pheny leneoxy) -1.4- 
phenylene] 

PolyC quinoxaline-2. 7 -diylqu inoxaline -7,2 -diyldi(l , 4 -pheny leneoxy)-!, 4- 
phenylene] 

PolyC quinoxallne -2 , 6 -diy lquinoxaline -6 . 2 -diy ltri(l . 4 -pheny leneoxy) -1.4- 
phenylene] 

PolyC quinoxaline-2. 1 -dlylquinoxaline -7, 2-diyltil(l . 4 -phenyleneoxy) -1,4- 
phenylene] 

Poly(quinoxaline-2.7-diylquinoxaline-7.2-diyl-p-terphenyI-4.4--ylene) 
Poly(quinoxaUne -2. 7 -dlybulfony Iquinoxaline -7, 2 -diyl -1.4 -phenylene) 

4. 9 Poly(benzimidagolcs) 

Poly(2.6-benzimidaroIcdly"l-6.2-benzimidaroledtyloctamethylene) 
Poly(2,5-benximidazolediyl-6.2-benzimidaxolediylpentamethyieneimino- 

4 -diethyl am ino -1 . 3. 5 -triaxinediyliminopentarnethy iene) 
Poly(2. 6-benzimidazolediyl-6.2-benzimidazolediyltrimethylene) 
Poly(2.5-benzimidazolediyl-5.2-benzimidazolediyl-I.3-phenylene) 



S41 

677 
639-698 

593 
590-633 

533 

567 

558 
561 . 533 

543 
485-618 

513 



119.134. 137 
136 
133 
134.137 
119.134.139 
111 



Dynamic method 

Dynamic method* 

Dynamic method 

Conflicting data; dilatometric 
T g 63SK 

Dynamic method, heating rate 
5K/min 

Values range from 558-693K 119.134,136.140 

Dynamic method 133 

Conflicting data 119.134 

Dynamic method 133 

Conflicting data 119.134.135 

Dynamic method, heating rate 111 
SK/min 



463.563 


Conflicting data 


119,134 


591 


Heating rate 2 OK/m in 


119 


663 


Dynamic method 


136 


579 


Heating rate 20K/min 


119 


655 


Dynamic method 


136 


543 




137 


659 


Dynamic method 


136,141 


623 


Dynamic method 


141 


649 


Heating rate 20K/min 


119 


486 


Dynamic method 


141 


661.553 


Dynamic method, conflicting data 


136, 137,141 


580 




119 


468 


Dynamic method 


.141 


508 


Heating rate 20K/mln 


119 


406 


Dynamic method 


141 


489 


Heating rate 20K/min 


119 


578 


Heating rate 20K/min 


119 


615 


Heating rate 20K/min 


119 


507 


No experimental details 


112 


463 


Heating rate 2K/min 


142 


548 


No experimental details 


112 


703 


Tg increased after storage at 773K 


143 
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CLASS TRANSITION TEMPERATURE OF POLYMERS 



Polymer 



T g (K) 



References 



4. 9 Polyfbcn zim id a zo les) (ConV d.) 

Poly(2.5-benzimidazolediyl-6,2-benzimidazoledtyl-i.4-phenyte^ 

phenylamino-1.3.5-triazinediyllmino-l ,4-phenylene) 
Poly(5.5 , -bibenzimidazole-2,2*-dlyl-2.2 , -blphenyIylene) 
Poly(2. 6-benzimidazolediyl«ilfonyl-5. 2-benzimidazolediyt-1 . 3-phenylenc) 



4.10 



4.11 



4.12 



Poly(ox indoles) 

Po I y(5 . 7 -dl ch loro -3.3 -ox in do ly Hden e - 1 . ** - phen y len coxy is o ph tha loy loxy - 1 , 4 - 
phcnylene) 

Poly(3 . 3 -oxindoly lldene-1 . 4 -pheny len eoxyisophthaioy loxy -1 . 4 -pheny lene) 
Po lyfoxo Uo in dolincs) 

Poly(N -methyl-3. 3 -oxoisoindolylidene-1 , 4 -pheny leneoxyisophtha loy loxy- 1. 4- 
phenylene) 

Poly(N -methyl -3. 3-oxoisoindolylidene-l . 4-phenyleneoxyterephthaloyloxy-l . 4- 
phenylene) 

Poly(3 , 3 -oxoisoindoly Udene -1 . 4 -pheny leoeoxy isoph tha loy loxy- 1 . 4 -pheny tenc) 
Poly(3 . 3 -oxoisoindoly Udene -1 . 4 -pheny teneoxyterephthaloy loxy -1 . 4 -phcnylene) 

Polyfdtoxoisoindolinea) 

Poly(l. 3 -dioxoisoindoline -2. 5-diylcaxbonyl-i. 3 -dioxoiso indoline -5. 2 -diy I - 
1 , 3 -phcnylene) 

Polya . 3 -dloxoUoindoline -2. 3 -dly lcarbony 1-1 . 3 -dioxoisoindoline -5 . 2 -diy I - 

1 .3- phenylenedecafluoropentamethylene-l . 3 -phcnylene) 

Poly(l . 3 -dioxoisoindoline -2. 5 -diylcarbonyl -1 . 3 -dioxoisoindoline -5 . 2 -diyl - 

1 . 3 - phen y lenehex a fluoro trim ethylene -1 . 3 -pheny lene) 
Polya . 3 -dioxoisoindoline -2 . 5 -dly lcarbony I -t . 3 -dioxoisoindoline -5 . 2 -diyl - 

1 . 4 - phenyleneoxy -1 . 4 -pheny lene) 

Polya . 3 -dioxoisoindoline -2. 5 -diy leaf bony Urn ino-1 .4 -pheny lene im inocarbonyl- 
1, 3 -dioxoiso indoline -5. 2 -dly I -1.4 -pheny lenesulfony 1-1. 4 -pheny lene) 

Poly(l , 3 -dioxoisoindoline -2. 5 -diylhexafluorotrimethy lene -1 . 3 -dioxoisoindoline - 
S,2-diyl-1.3-phenylenedecaauoropentamethylene-I.3-phenylene) 

Poly(l. 3 -dioxoisoindoline -2. 5 -diylhexafluorotrimethy lene -1. 3 -dioxoisoindoline - 
5.2-diyl-1.3-phenylenehexanuorotrimethyIene-1.3-phenyIene) 

Polya . 3 -dioxoisoindoline -2 , 5 -dlylocta fluoro tetramethy lene -1 . 3 -dioxoiso - 

indoline-S^-dlyl-l^-phenylenedecanuoropentamethylene-l.a-phenylenc) 

Po!y(l . 3 -dioxoisoindoline -2. 5 -dlylocta fluorotetramethylene -1.3 -dioxoiso- 
indoline -S, 2 -diyl -1 .3 -pheny lenehex a fluoro trime thy lene- 1 . 3 -phcnylene) 

Poly(l . 3 -dioxoiso indoline -2. S-diyltetradecanuoroheptamcthylene -1 . 3 -dioxoiso- 
indoline -5 . 2 -diyl -1 . 3 -phenylenedecafluoropentame thy lene -1 . 3 -pheny lene) 

Poly(l. 3-dtoxoiso indoline -2. 5-diyltetradecanuoroheptame thy lcne-l.3-dloxo iso- 
In do line -5, 2 -diy 1-1.3 -pheny lenehex a fluorotrime thy lene -1.3 -pheny lene) 

Polya .3 -dioxoisoindoline -2. 5 -diy lhexafluorotrlmethy lene -1 . 3 -dioxoiso indoline - 
5. 2-diyl-l , 4-pheny lene me thy lene -1 . 4 -phenylene) 

Polya 3 -dioxoisoindoline -2 . 5 -diyldode ca fluorohexamethy lene -1 . 3 -dioxoiso - 
indoline -5. 2 -diyl -1 . 4 -pheny leneoxy-l .4 -pheny lene) 

Polya . 3 -dioxoisoindoline -2. 5 -diylhexafluorotrimethy lene -1 . 3 -dioxoisoindoline - 
5 . 2-diyl-l . 3 -phenyleneoxy -1 , 3 -phcnylene) 

Polya . 3 -dioxoisoindoline -2. 5 -d lylhex a fluorotrime thy lene -1 . 3 -dioxoisoindoline - 
5 . 2 -diy 1 -1 . 4 -phenyleneoxy -1 . 4 -phenylene) 

Po ly(l . 3 -dioxoisoindoline -2 . 5 -diylhexadecafluorooctamethy lene -1 . 3 -dioxoiso- 
indoline -5 . 2 -dly I -1 . 4 -phenyleneoxy -1 . 4 -phenylene) 

Polya . 3 -dioxoiso indoline-2. 5 -dlylocta nuorotetramethylenc -1 . 3 -dioxoisoindoline - 
5 . 2 -diyl-1 . 4 -phenyleneoxy -1 . 4 -pheny lene) 

Polya. 3-dioxoiso indoline-2. 5 -dlyltetradecanuoroheptamcthylcne-l. 3 -dioxoiso- 
indoline -5. 2 -diy I -1.4 -pheny leneoxy-l. 4 -pheny lene) 

Polya . 3 -dioxoisoindoline -2. 5 -diylhexafluorotrimethy lene -1 . 3 -dioxoisoindoline 
5. 2-diyl-l . 4 -pheny lenesu I fonyl-1 .4 -phenylene) 

Polya , 3 -dioxoisoindoline -2. 5 -diy loxy-l .3 -dioxoiso indoline -5. 2 -diyl -1.3 - 
phcnylencdecanuoropentamethytcne-l.3-phenylene) 

Poly(l , 3 -dioxoisoindoline -2. 3-diyloxy-l .3 -dioxoisoindoline -5. 2-dlyl-l . 3- 

phcnylcnehexafluorotrlmcthylene -1.3 -phcnylene) 



663 
~560 



543 
529 



~S58 
~5SS 



593 
600 



Heating rate 2K/min: -n. only 
inh 

0.21 dl/g 

Mechanical method 
DTA heating rate 



Transition indistinct 
Transition indistinct 



142 



144 
114 



145 
145 



145 
145 



145 
145 



~ 633 


Dynamic method 


124,125.146.147 


533-543 
~ 393 


Softening point; viscosity only 148 
0.11 dl/g^ 

Sample hygroscopic 149 


> 469 


Heating rate 32K/min 


124.125.150 


641 


Dynamic method 


151 


371 


Heating rate 32K/min 


. 148 


413 




148 


417 


Heating rate 32K/min 


148 


432 


Heating rate 32K/min 


148 


385 


Heating rate 32K/min 


143 


406 


Heating rate 32K/min 


148' 


493 


Heating rate 32K/min 


152 


453 


Heating rate 32K/min 


■ * *■ 153 


451 


Heating rate 32K/min 


143 


433 




148 


457 


Heating rate 32K/min; 


highly crystalline 132 


435 


' Heating rate 32K/min 


148 


460 


Heating rate 32K/min 


148 


533 


Heating rate 32K/min 


154 


393 




148 


457 


Heating rate 32K/min 


143 

References page 111-179 



POLY(HE7EP.OCYCUCS) 



111-177 



polymer 



T g (K) 



Remarks 



References 



4 12 poivfdioxoisoindolines) (Conf d.) 

Polya 3.dloxoisoindoline-2 ( S^iyloxy-1.3-dlo X oisoindoline-5.2-diyl-l.3- 

Vhenyleneimino-4-dimethyUmino-l^ 
PolyO 3-dioxoisoindoline-2.5^iyloxy-i.3^ioxoUoindoline-S.2-diyl-1.3. 

ptenyieneiniino-4-diDhenyUm^ 
Polya 3-dloxofMindoline-2.S-d£ylffley-1.3-diox^^ 

phenyleneimino^-phenyl-l.3,5-UUzinediyllrTiino.l.3.pheriylene) 

Polya. S-dioxoisoindoline^.S-diytoxy^^^ 

phenyleneimlno-l.S.S-triazinediyUmiflO-l.S-pheriylene) 

Polya .3-dioxoisoindoline-2.5-dtyloxy-l .3-dioxoisoindoline-5.2-diyl«l .3- 
pheny leneoxy -1 . 3 -phenylene) 

PolyG . 3 -dioxoisoindoline-2, 5 -diyloxy -1 . 3-dtoxoisoindoline-S. 2-diyl -1 . 4. 

pheny leneoxy -1.4 -pheny lene) 
PolytX.S-dioxolsoindoIine^.S-dlyloxy-l.S-dloxolsoIndoline-S^-diyl-l^. 

phenylene-4-phenyl-1.3.S-triazinedlyl-1.4-phenylene) 

Poly(l . 3 -dioxoisoindoline -5. 2 -dlyl-1 . 4-phenyIe*eaulfonyl-l . 4 -phenylene -1 . 3 - 

dioxoisoindolme-2.5-dlylcarbonyto^ 

carbonyl) 

Poly<l .3 -dioxoisoindoline -5. 2-diyl-l . 4 -phenylenesulfonyl-l . 4 -phenylene -1 . 3 - 

dloxoi»indoUne-2.5-diyicaxbonylimlno-1.3-phenyleneiminocarbonyD 
PolyG . 3-dioxoi»indolIne-S.2-diyl-l . 4 -phenylenesulfonyl-l .4-phenylene-l .3- 

dioxoisotndollne-2. S-diylcarbonyllmino-l . 4-phenylenemethy lene -1.4- 

pheny teneim inocarbony I) 
Polya 3 -dioxoisolndoline-5. 2-diyl-l. 4-phenylenesulfonyl-i. 4-phenylene-l . 3 - 

dioxoisoindoline -2, 5 -diylcaxbonylimino-1 . 4- P henyleneoxy-l . 4 -pheny lene - 

IminocarbonyQ 

Polya 3-dioxoI»indoline-S. 2-diyl-l. 4-phenylenesulfonyl-l. 4-phenylene-l . 3 - 
dioxoisoindoline -2. 5 -diy Icaxbonylimino-l . 4-phenylenesulfonyl-l . 4- 

phenyleneim inocaxbony 1) 



4.13 



4.14 



4.15 



Polyftriazines) 

Poly((4-H-octanuorobutyD-l.3.5-trlaxinediylrjrimethylene] 
Poly(pentanuoroethyl-l .3.5 -triazinediyltrlm ethylene) 
Poly(2 -H -tetra fluoroethy 1 -1 . 3 . 5 -trlazinediy ltr imethy lene) 
Poly(heptaftuoropropyl-l .3.5 -triazinediyltrfme thy lene) 
PolyCpexnuoro<pTopyl-l.3.5-triazinediylhexamethylene)l 

PolytS-phenyl-l.S.S-Waxinediylphenylimino-l.S.S-triazinediylphenyliniino) 
Poly(6-phenyl-1.2.4-Waxine-5.3-diyl-2.6-oyridinediyl-6-phenyl-l.2.4-triazifte- 

3 . 5 -diy l-l . 4 -phenylene) 
Poly(6-phenyl-l.2.4-triazine-S.3-diyl-2.6- P yridinediyl-6-phen y l-l.2.4-triazine- 

3 5 -diy 1-1. 4-phenylenemethy lene -1.4 -phenylene) 
Poly(G-phenyl-1.2.4-Wazine-5.3-diyl-2.6- P yTidinediyl-6-phenyl-1.2.4-tria 2 ine- 

3 5 -diy l-l . 4 -pheny leneoxy -1 . 4 -phenylene) 
Polya.i.4-trUzine-5.3-diyl-2.6-pyridlnediyl-1.2.4-triazine-3.6-diyl-l.4- 

pheny leneoxy -1 . 4 -phenylene) 
PolyCpyTidazinei) 

Pbly<3 . 6 -pyridazinediy loxy-1 . 4-phenyleneisopropy lidene -1 . 4 -pheny leneoxy) 



567 
563 
555 
5S3 
430 
523 
628 
643 

584 
597 

583 

580 



253-255 
253-255 
253-255 
253-255 

261 
541 -552 

533 

478 
438 



453 



Poly(ptPerazines) 

Poly(2.5-<iime t hy l -1.4-pipe.«in e diylc 1 rbon y loxyn e op e n t y.en«»«fony 1 nco pen .y.« e - 3S8 
oxycaibonyl) 

Poly(2.S-dimethyl-1.4-piperazined^ 313 

carbonyl) 3g9 
Poly(1.4-piperazinediyladipoyr) 

Polya.4-piperazinediylcarbonyl-2.2--btphenylylenecarbonyl) 

Polya . 4 -pi perazinediylcarbonyloxyethy leneoxy carbonyl) 
Polya 4-piperazinediylcarbonyloxyneopentyleneoxycarbonyl) 
Polya \ 4-piperazinediylcarbonyloxy-9 -ox ab icy clot 3. 3. 1 ] nonan -2. G -yleneoxy- 
carbonyl) 



333 
343 
386 



Heating rate 2K/min 
Heating rate 2K/min 
Heating rate 2X/min 
Heating rate 2K/min 
Heating rate 32K/min 
Heating rate 2K/min 
Heating rate 2K/min 
Dynamic method 

Dynamic method 
Dynamic method 

Dynamic method 

Dynamic method 



No measurement details 
No measurement details 
No measurement details 
No measurement details 
DTA heating rate 
DTA heating rate 

Dynamic method; different structural 

isomers may be present 

Dynamic method; different structural 

isomers may be present 

Dynamic method; different structural 

Isomers may be present 

Heating rate 20K/min 



142 
142 
142 
142 
148 
120 
142 
151 

151 
151 

151 



Mechanical method 



No experimental details 
Mechanical method, heating rate 
lK/mln; low viscosity 



DTA heating rate 



155 
155 
155 
155 
156 
114 
157 

157 

157.153 

159 



11C 



160 

160 

161. 1G2 
78.161 

1G3 
160 
. 1G4 
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GLASS TRANSITION TEMPERATURE OF POLYMERS 



Polymer 



T g (K) 



Remarks 



References 



4.15 Polyfptperazines) (Cont'd.) 

Poly(l . 4-piperazinediy Icarbonyl -1 . 4-phenytene -2.2 -buty lldene-1 , 4 -pheny lene - 
carbon y I) 

PoIy<l . 4-piperazinedlylisophthaloyD 

Poly(l . 4-pipcrazinediyl-l -oxorrimethylenefluoren-9-ylidcne-3-oxotri- 

methylene) 
Poly(l . 4-piperazinediylsebacoyO 



492-505 



465 
413 



~355 



165 

Mechanical method, heating rate IK/ m in 73,161 
Mechanical method, heating rate IK/min 73. 161 



Rather ill -de fined transition 



161.166-168 



4.16 Poly( pyridines) 



Poiy(2, 3. 5-trifluoropyridined£yloxy-2. 2, 3.3. 4, 4-hexafluoropentamethyleneoxy) 
Poly<2. 5 -pyridinediylcarbonyliminohexamethyleneiminocarbonyD 



260 Polymer structure may contain o- linkages 169 

322 170. 



4.17 Polyfpjpertdlnes) 

Poly(2. 6-dioxopiperidine-l . 4 -diyltrimethylene) 



363 Heating rate lOK/min 



172 



4.13 Poly(triazoles) 



PoIy<4-phenyl-l . 2. 4-triazoled£yl-l . 3-phenyleneiminoterephthaloyltmino-l . 3 - 
pheny lene) 

Poly(4 -phenyl -1 . 2, 4-triazolediyl-l . 3 -pheny lene-4 -pheny 1-1 , 2. 4-triazolediyl- 
1,4 -pheny lene) 



623 DTA heating rate 

538 



173 
174 



4. 19 Poly(pyrazoIes) 



Poly<l ,3-pyrazolediyl-l. 3 -pheny lene -3. 1 -pyrazo led iylhexam ethylene) 
Poly(l . 3 -pyrazoledtyl-1 . 4 -pheny lene -3, 1 -pyrazo led iylhexam e thy lene) 
Poly(l . 3 -pyrazolediyl-1 . 3 -pheny lene -3, 1 -pyrazolediyl-1 .4-phenylene) 
Poly(l . 3 -pyrazolediyl-1. 4 -pheny lene -3. 1 -pyrazolediyl-1 1 4-phenylene) 



343 DTA heating rate: viscosity low 175 

353 DTA heating rate; high crystallinity 175 

353 'DTA heating rate; high crystallinity 175 

373 DTA heating rate; high crystallinity 175 



4.20 Polyf pyrrolidines) 

Poly(2. 5-dioxo-l . 3-pyrrolldinediylethylene) 



Heating rate 20K/min 



176,177 



4.21 Poly(carboranes) 



4.22 



Poly(C B H -carboranylenedimethyUityleneoxydlmethylsilylene) 

Poly(C 2 8 5 H 5 -carboranylenedu:dunethylsilyleneoxy)dtmethylsilylene) 

PolyfC B H -carboranylenedimethyUilyleneoxydimethyUtlylene) 
2 10 10 

Poly(C B H -carbor any lenedi(dimethylsilyleneoxy)dlmethylslly lene) 

Poly(C 2 B l0 H l0 -carboranylenetriCdlmethyUilyleneoxy)dimethylJilylene) 
2 10 10 

Poly( fluoresceins) 

Poly( fluorescein -3'. 6* -diyloxyisophthaloyloxy) 



277.211 
< 188 

293 

239 

213 



Conflicting data 
Dynamic method 
Mechanical method 

Mechanical method 



178. 179 
180 
181 

180-132. 

180-132 



4.23 PolyCoxabicyclononanes) 

PolyC9-oxabicyclo(3.3. l)nonane-2. 6 -dly loxy carbon ylimino-1. 4-cyclohexylene- 
methylene-1 . 4-cyclohexyleneiminocaxbonyloxy] 
53^ trans, trans 
70?» trans, trans 

Poly(9-oxabicyclo<3.3.1)nonane-2.6-diyloxycarbonylimino-1.4-plienyIene- 

methylene-1 , 4 -phenyleneiminocarbonyloxy] 
Poly(9-oxabicyclo(3.3. l)nonane-2. 6-dtyloxycarbonyloxy-l ,4-phenyleneiso- 

propylldene-l . 4 -pheny leneoxy carbon y loxy] 



404 
502 
473 



DTA heating rate 



DTA heating rate 



164 
164 
1G4 



4.24 Poly(dibenzofurans) 

Po Iy( 3 . 6 -d iben zo fur an d iy Isu I fon y l) 

Poly(3.6-dibenzofur3ndiyUulfonyl-1.4-phenyleneoxy-1.4-phenylenesulfony0 



633 
563 



134 
134 



4.25 Poly(phthalides) 

Poly(3. 3-phthalidylldene-l . 4 -pheny leneoxy -5 -text -buty Hsopht ha loy loxy- 1 . 4 - 
pheny lene) 

Poly(3. 3 -phthaltdy lidene -1 . 4 -pheny leneoxycarbony loxy -1 . 4 -phenylene) 



552 



513.538 Conflicting data 



145 
145.135 



REFERENCES 



ni-no 



4.2S 



Polymer 



T g (K) 



Remarks 



(Conf d.) 



Polv(phthalidcs) 
PolY<3.3-phthaUdylidene-1.4-pheny^^ 

Poly(3.3-phthalidyUdcnc-1.4-phcny!cncoxyi5ophthaloyloxy-l.4-phcnylcnc) 



.536 
501 



References 



145 
145 



4. 26 Polyfacetals) 



Poly(2-ethyl-l. 3-dioxa-4. 6 -cyclohexy lenemethy lene) 
Poly(2 -isopropy I -1. 3 -dioxa -4. 6 -cyclohexy lenemethy lene) 
Poly(2 -methyl -1 . 3 -dloxa -4 . 6 -cyclohexy lenemethy lene) 
Poly(l , 3 -dloxa -4 . 6 -cyclohexy lenemethy lene) 
Poly(l 3-dloxa-2-propyI-4. 6 -cyclohexy lenemethylcae) 

Polyvinyl acetal) *« Poly(2 -methyl -1.3 -dloxa-4, 6 -cyclohexy lene- 

methy lene) 

Polyvinyl butyral) see Poly(l .3-d iox a -2 -propyl -4. 6 -cyclohexy lene- 

methylene) 



345 
329 
355 
378 
322 



1 
i 
1 

1,187 
1.133 



4.27 Polvf an hydrides) 

Poly(methacryllc anhydride) 



432 



Vlcat softening point 



186 



4.23 Carbohydrates , 



Amylose triacetate 
A my lose tributyrate 
Amylose hexanoate (2.9) 
Amylose tripropionate 
Amylose valerate (2.3) 
Cellulose 

Cellulose triacetate 



Cellulose tributyrate 
Cellulose tridecanoate 
Cellulose triheptanoate 
Cellulose trlhexanoate 
Cellulose nitrate 
. Cellulose tripropionate 
Cellulose trivalerate 
Cyanoethyl cellulose 
Ethyl cellulose 
Methyl cellulose 
Triphenylmethyl ceUulose 



440 
365 
315 
406 
330 

range 243-433 
range 322-751 



333 
321 
320 
237 
326.339 
400 
338 
453 
316 
423 
426 



Heating rate 5-10K/min 
Heating rate 5-lQK/min 
Heating rate 5-l0K/min 
Heating rate 5-10K/min 
Heating rate 5-10K/min 
Conflicting data 
Conflicting data: depend on • 
acetate and water content and 
degree of crystallinlty 



1.21.93 
191.197 



Conflicting data 



Dynamic method 

Dynamic method 
Dynamic method 



13.21.183.201 



139 
189 
139 
189 
189 
190-200 
143.188. 
,201-214 

,206.215 
21 S 
215 
215 

,216.217 
215 
215 
197 
1.201 
197 
197 
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